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Molding Machines and Air Hoists. rants rock, that by turning the lever down flask when the lever is turned down and 


. s and to the front the table will be strongly to provide means by which the mold can 
BY JOHN RANDOL. oe siete. 
= \di bine’ 3 litted towards the overhead platen. This be moved quickly and easily under th 
> ne » 6 y ac > S ap- . : ] | 
rhe ore repeat vor — oo is a simple machine, old and well known. platen and out into the open again, where 
plied to at least two entirely distinct ap- To use this machine, the table is pulled the molder can work easily and freely 


paratuses, each aiding in the rapid Pro- out in front; the “match” and pattern are In the other class of molding machines 
duction “ Ge sand molds _ metal- placed on it; half the snap flask is put on it is the pattern, not the sand, which is 
founding, but so entirely unlike in Opera- the match; a shovelful of sand is riddled handled by the machine, and two ma 
tion that in one case the action of the ma over the patterns, and possibly tucked in chines and two patterns are required fo 

with the fingers in some places; the flask each piece molded if the two sides of the 


is shoveled full of sand, rounded up, and piece are different. If the two sides of the 
I 


the table and flask are then pushed in _ piece are exactly alike, as in case of a 





under the platen and the lever is pulled pulley, then only one machine need be 
down, pressing the sand evenly into the used to make both the cope and the drag 
flask. Then the table is pulled out, the or nowell, the nowell being made first and 
flask is “straked” off and turned over on set on the floor, and the cope next, and 
the table, and the match is lifted off, lea closed on the nowell after finishing, same 
ing the patterns in the sand in the snap as with hand-made mold 
frame. The lift is, of course, perfectly The engravings, Figs. 2, 3, 4 and 5, 
clean, as the patterns and match in this show the reaper-frame molding machin 
sort of werk are made for rapid produc used in the foundry of the Milwaukee 
tion and no expense is spared on anything Harvester Company, G. H. Schulte, super 
Then the other half of the snap is put in intendent, Milwaukee, Wis. This foundry 
place, the sprue and riser plugs are lo has 123 names on the pay roll as piece 
cated on the runner, and the cope is filled work molders; 10 are apprentice lhe 
with the riddle and shovel, and rammed highest weekly pay is about $21, and the 
by machine pressure, as before; the spruc lowest about $12, for the piece-workers 
Fig. 1. SAND-PRESSING MACHINE. and riser plugs being so short as to stand who are full hands. There is very little 


chine affects the sand only, and in the a little below the top of the snap frame changing of workmen; on job is steady, 
other the machine action is simply to draw or flask. The mold is completed in the the floor is comfortable: and although 
the pattern from the sand, which is 
shoveled and riddled into the flask and 
rammed up altogether by hand. 

Fig. 1 is from the foundry of the Racine 
Hardware Company, Racine, Wis. The 
table 7 is supported on four quadrants, 
cast in pairs; one pair pivoted at the cen- 
ters of the arcs to each cerner of the table, 
and the arcs of the quadrants traveling on 
straight supporting rails beneath—this ar- 
rangement of the table-pivoted quadrants 
and rails being such that the table can be 
pulled out in front of the overhead platen, 
or pushed in under the platen to the posi- 
tion shown in Fig. 1, very easily, the table 
standing always at the same level. This 
picture was taken in a “day off,” when the 
molder was not at work. His apron is 
flung over the top of the machine; his 
riddle hangs at the side, in easy reach of 
the right hand; his shovel and swab pot 





are on the table, a follow-board, partly 


Fig. 2. REAPER-FRAME MOLDING MACHINE 


supported on the box of parting sand 
lies on the top board of the machine; usual manner; the patterns, generally in’ the men are very busy indeed. there were 


while his cap C hangs on the top end of a one piece with the gates and runner, being no apparent signs of over-exertior rl 

long vertical lever, so connected with the drawn by hand, brushed off and laid back floors, where the molds are too heavy to 
cross-beam cast in one piece with the inthe match. In this case the only office _ be easily handled by one man, are covered 
supporting rails on which the table quad- of the machine is to press the sand in the by overhead air hoists on light trav ling 
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cranes, and all the lifting and tugging is 
done by air pressure. There are 6 lifts, 
from 4-inch to 6-inch cylinders; these 
were supplied by the Whiting Foundry 
Engineering Company, of Harvey, IIL; 
the 6-inch lifts will handle about 1,500 
pounds easily. The air compressor which 
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Fig. 3. REAPER-FRAME 


serves these lifts was built by Clayton, of 
Brooklyn, and the total cost of the air 
plant, compressor, lifts, overhead cranes 
and all was about $1,000. 

Molding machines of the second sort, 
which handle the pattern, consist essen 
tially of three parts: First, the pattern 
itself, which is, on the upper side, a dupli 
cation of one side of the piece to be made. 
Second, the frame of the machine, which 
has sides and feet to support the top and 
inclose the pattern-handling rock-shafts 
and rods; the top of this frame forms the 
draw-plate, and is cut to exactly fit the 
outline of the pattern. The third genera) 
division, the pattern-handling mechanism, 
is so arranged that, by turning a lever con- 
nected to one of the rock-shafts inside of 
the frame, the pattern will either be pro- 
jected upward so as to stand above the 
draw plate, the surface of the draw-plate 
being the parting line of the cope and no 
well, or turning the lever in the other 
direction will draw the pattern down into 
the frame of the molding machine; so that 
the pattern is either wholly below the sur- 
face of the draw-plate, or so far withdrawn 
from the sand as to be well clear from it 
everywhere. In either case the air hoist 
can be hooked on to the flask trunnions 
and the flask lifted freely from the molding 
machine, the drawing of the pattern being 
done entirely by moving the hand lever 
as described. 

i 


the half of the flask for making the no- 


g. 5 shows the nowell machine and 


well mold, in working position. The flask 
is open, without cross-bars: and after the 
flask is filled and rammed, the machine. 


flask and all are lifted in a wide bail 
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hooked on the machine trunnions, rolled 
over in the air with the follow-board 
clamped on top, and set down in its place 
in the pouring row. Then the lever is 
turned and the pattern is drawn, the fol- 
low-board clamps are released, and the 
air hoist picks the molding machine off 





MOLDING MACHINE. 


the completed nowell; the machine is 
rolled over in the hoist bail, and set down 
on its four short feet at the sand heap, 
ready to make another nowell. Fig. 2 
shows this nowell machine turned up to 
the light to be photographed, with the 


pattern above the draw-plate. Fig. 3 is 
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moved by hand along the foundry floor as 
it follows the diminishing sand heap. The 
cope flasks are thickly bridged, made of 
gray iron, of course, and shaped to closely 
follow the outline of the sand needed to 
cover the casting. The cope flask is put 
on top of the machine, located by the 
usual dowell pins, filled and rammed up 
with runner and riser plugs, lifted off with 
the air hoist and closed on the cope, all 
in an incredibly short space of time. The 
pictures were taken in the noon hour, as 
there was no point in the operation of 
molding which gave. good views of the 
machines. These machines probably cost 
a good deal of money; they are elegant 
examples of metal work, highly finished, 
and beautifully smooth in action. 

Mr. Schulte very kindly had a search 
made in the cost books, and found the 
average saving in per ton labor cost by 
the introduction of the air hoist and mold- 
ing machines to have been not much less 
than 66 per cent. all round, the pay of the 
hands being rather higher at the lowest 
per ton molding cost. A note which I 
find in my book says that the reduction 
due to machines and hoists was from 
$6.60 to $2.40 per ton for total floor ex- 
penses, in case of one piece of work. 

Fig. 6 shows an air-hoist cylinder fixed 
horizontally to the ceiling of the paint 
room of the Milwaukee Harvester Shops, 
and in use handling ground wheels in and 
out of the paint vat. 

Whenever pieces of sufficient size to 
make the flasks not very easily handled 
are molded, there can be no question as 





Fig. 44 REAPER-FRAME 


the same with the pattern drawn in by 
turning the hand lever. 

Fig. 4 shows the cope-making molding 
machine for this same frame. In this case 
the pattern-handling rock-shafts are not 
covered by the frame of the machine, and 


the machine is mounted on wheels to be 


MOLDING MACHINE. 


to the economy of the air hoist; the mold- 
ing machine, in one form or the other, 
can be employed in all cases of extended 
duplication of castings, and the cost re- 
duction made by Mr. Schulte for the Mil- 
waukee Harvester Company can be made 
in other shops by other superintendents 
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Experimental Data to Six Places of 
Decimals. 

The following extract from a lecture 

of Prof. A. B. W. Kennedy, before the In- 

stitution of Civil Engineers, London, con- 
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decimal place which appears in the arith- 
metic. I have heard it said by some of the 
students of the greatest of our physicists, 
Lord Kelvin, that this was a point upon 
which, even in a great deal of purely 





Fig. 5. MOLDING MACHINE AND NOWELL FLASK 


tains so much wisdom regarding over- 
refinement in deductions from experi- 
ments, that we give it a place in our 
columns. Professor Kennedy’s compari- 
son of American with European experi- 
menters may or may not be just; but there 
can be no doubt that many of the deduc- 


physical work, their master always in- 
sisted most strongly. But I am afraid 
that it must be admitted, as a weakness 
of much of our engineering experimenta- 
tion, that its results are given in figures 
which are absolutely ludicrous as_ indi- 


cating the value of the quantities actually 





Fig. 6 PAINTING GROUND WHEELS WITH AIR HOIST. 


ticns which are being constantly published 
in the transactions of our engineering so- 
cieties and elsewhere, simply make their 
authors ridiculous: 

“As the experimenter cannot for a 
moment pretend, and should not for a 
moment delude himself into supposing, 
that his results could be more accurate 
than his data, it is his first duty in this 
line of work to find out within what limits 
of accuracy his experiment can be carried 
out, and, when he has obtained his results, 
to state it only within these limits. Under 
these conditions the statement of a result 
in round figures is often much more ac- 


curate than its statement down to the last 


measured. In these matters, perhaps, 
our friends in America are even worse 
than we are, and those of us who have any- 
thing to do with steam vessels or with 
steamship trials, are perhaps the worst 
sinners. I suppose no physical problem 
could very well be much more complicat- 
ed than that (1 ought rather to say those) 
involved in the carrying out of a marine 
engine trial at sea, especially when power 
and speed are both concerned. When it 


is considered that the final result depends 


on the accuracy of our knowledge of the 
dimensions of the steam engine itself, and 
of the steam engine indicators, on the uni 


formity of elasticity and proper scale of 
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the indicator springs, the accuracy with 
which the revolutions are observed, the 
accuracy of timing on the mile and of ob 

serving the distance at the same time, to 
say nothing of the assumption that the in 

dicators themselves and their gear, unlike 
every other thing in the universe, are en 
tirely devoid of hysteresis, it will be seen 
how entirely out of the question it is that 
the figures obtained, even for a single run 
in one direction, should admit of stat 

ment in, say, more than three figures 
When to this is added the uncertainty of 
the method of averaging speed as between 
a number of runs under different condi 
tions as to tide and wind, the matter be 
comes still more striking. Or when coal 
and water are also to be measured, and the 
weighing or measuring of both, and the 
calibration of all the heavy apparatus used 
for the purpose, as well as the personal 
errors due to making observations of 
large quantities under awkward physical 
conditions, in a minimum of time and in 
the worst of atmospheres, are considered, 
the uselessness, and, indeed, the absolut 
inaccuracy of extremely minute figures 


become absolutely glaring It is some 


times useful, no doubt, under these condi 
tions, to work out results to four signifi 
cant figures for the sake of mere arith 
metical checking; but no one who has had 
anything to do with the matter would 
suppose for a moment that more than 
three figures were of the least importance 
and the statement of results of observa 
tions in five or six figures merely causes 
the enemy to scoff. Let me again say here 


that I am not suggesting, and I do not 
think that an experiment of a technical 
nature is unscientific because its result is 
only capable of expression within one or 
two per cent. instead of within one or two 
hundredths per cent. I wish only to urge 
very strongly that in a really scientific 
spirit such an experiment must be under 
taken only with a distinct recognition of 
its limitations, and of the limitations of ac 
curacy of result such as I have roughly 
indicated.” aa aa 

By recent enactment of the Massachu 
setts Legislature, twenty new free scholar 
ships in the Worcester Polytechnic In 
stitute become available to the next enter 
ing class. This makes forty free scholar 
ships now available, being one for every 
Senatorial district in the State, in addi 
tion to the twenty-five or thirty free 
scholarships to which students from Wor 
cester County only are eligible 

a - A 

A visitor, somewhat familiar with pump 
ing machinery, looked into the pump 
room of a certain water-works one day, 
and after looking around a little he re 
marked to the engineer that he was sur 
prised to see nowhere a drop of water, 
and that even the water end, which in 
most pumps drips with perspiration, was 
also dry “Well, you see,” replied the 
engineer, “she does her work so easy, she 


don’t have to sweat.” 
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Piston Valves—lIL. 


BY W. H. BOOTH. 


Having obtained some idea of the plain 
piston valve, we may now pass on to a 
consideration of the automatic, variable 
cut-off piston valve. In doing this I will 
describe the valve, and content myself 
with a description of one means of using 
it as a variable cut-off. There are so many 
ways of accomplishing the same end in 
mechanics that probably every reader will 
see for himself how he can, for his own 
purposes, improve on the means shown, 
which, I must premise, are means that 
have been adopted with comparatively 
slowly moving engines. 

In a variable cut-off valve there are two 
means of varying the cut-off. One ot 
these is the putting forward of the eccen- 
tric so as to give an earlier closing move- 
ment to a valve. Another is the addition 
of outside lap, which is effected in the 
well-known Meyer gear by having the 
valve made up of two plates and connect- 
ing them by a right and left screw, so that 
by revolving the screw the valve plates 
become more separated, which is the 
equivalent of additional lap. The same 
effect is secured by varying the travel, as 
is done in the link motion. 

The variable cut-off by the piston valve 
is effected in two ways—the cut-off by a 
sudden addition of lap to the full extent 
of the widest steam-port opening, and the 
angular variation of the movement which 
puts on the lap so as to change the time of 
the addition relative to the crank position. 

In Fig. 5 the piston valve itself is shown 
in section. It is simply the ordinary plug 
valve, already described, to which have 
been added several projecting pieces the 
sum of which occupy something more 
than half the circumference. 

In Fig. 6 we have the valve in its seat- 
ing. Fig. 6 also represents the valve in 
its extreme position for taking steam; and 
it will be apparent that, by revolving the 
valve upon its axis a distance equal to 
half the pitch of the wings—which, in an 
eight-port valve, will be through an angle 
of 221%4 degrees—there will be caused a 
sudden addition of lap to the extent @. In 
other words, the ports in the shell will be 
entirely closed simply by a movement of 
the valve of 22% degrees. If we suppose 
the two shells at opposite ends of the 
cylinder to be fixed in place so that their 
ports are in the same longitudinal lines, 
and that the valves are fixed on the valve 
spindle so that the wings of one valve are 
opposite the gaps of the other, then it will 
be obvious that the cut-off movement for 
the head end of the cylinder will place the 
valve of the back end in its position of no 
lap, and, in turn, the cut-off movement for 
the back end will place the valve in posi- 
tion again to give steam at the head end. 
The then oscillate to and fro 
through the angle of 22% degrees, or one- 
sixteenth of a circle for every revolution 
of the engine, and the time of this move- 





valves 


AMERICAN MACHINIST 


ment is altered to suit the ratio of expan- 
sion required. A little thought will show 
that the steam will be cut off altogether if 
this movement take place early enough; 
and there is nothing to prevent this. In- 
deed, this form of valve can be very well 
used to stop an engine. 

A great advantage of the movement is 
that the exhaust alone need be considered 
when designing a valve gear, for steam 
can be carried nearly the full length of the 
stroke of the valve itself, as a plain valve. 
In fact, the longitudinal movement is quite 
distinct from the axial rotation, and a 
valve is simply designed as though it were 


a plain locomotive slide, carrying steam 
seven-eighths of the stroke, and the axial 
One valve does 


rotation is superadded. 


12 travel 





Fig. 6 
PISTON VALVE AND SHELL, 
duty for steam, exhaust and expansion. 
The rotation of the valve spindle is effect- 
ed by means of a lever fitting upon an 
enlarged and squared portion of the spin- 
dle, preferably at some point between the 
two valves, in order to ease the stresses in 
the spindle. The squared spindle slides 
easily through the squared hole in the 
lever, and the lever is held from any move- 
ment in the same direction by the bracket 
in which it works. 

The angular movement of the lever is 
given by means of a swinging or sliding 
frame which carries a pair of friction roll- 
ers, and these are acted upon by a quick- 
action cam, as in Fig. 7. This cam re- 
volves at the same speed as the engine 
itself, and is driven from the engine shaft 
but there is interposed in the 
middle of the cam shaft a differential gear 


by gears; 


of the type used in the Roving frame of 
the cotton mills, and known as “Holds- 
worth’s differential gear.’ It is sometimes 


called a “Jack-in-the-Box,” and consists 
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simply of a bevel wheel on one end of the 
shaft, driving another bevel wheel on the 
end of the divided shaft, through the in- 
termediary of one or more bevel wheels 
The first result is that 
the two ends of the divided cam shaft will 
This is of 


carried in a frame. 


revolve in opposite directions. 
no moment to us. But the frame carry- 
ing the intermediate wheels is a wheel, 
and can be revolved; and in any move- 
ment thus given to it, it carries the inter- 
mediary bevels round with it, and changes 
the relative angular motion of the two 
halves of the cam shaft. 

As the frame is turned backwards or 
forwards, so are the two parts of the shaft 
t t turned through an angle relative to 
each other of just twice the angular move- 












































ment of the frame. Thus, by moving the 
frame through an angle of 5 degrees the 
cut-off cam is 10 degrees. The 
frame wheel teeth cut on its 
periphery and be driven by a worm; the 


moved 
may have 
worm may be driven by the engine gover- 
nor, and a common type of gear for this 
purpose is that of Fig. 9, where a pair of 
friction cones @ and }, upon the governor 
spindle, drive a third cone ¢, which drives 
the differential gear. 

In the the 
spindles are shown coupled to the short 


illustrations, Fig. valve 
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piece of square bar, which slides through 
the square eye of the lever lJ, that swings 
in an angle of 22% degrees in a bearer 
bracket 0. A rod ™ connects the lever / 
with a swinging or sliding frame, which 
carries the friction rollers 8 8. In the fig- 





CAM MOVEMENT 


ure, the frame hangs from a pivot P, and, 
properly speaking, the cam Kk ought to be 
designed with an allowance for this fact, 
not needed when a sliding frame is em 
ployed. The cam Fk is carried on 
which is driven by the ditf- 
In Fig. 6 


the shaft, 
ferential gear shown in Fig. 8. 
the valve is shown in its extreme position 


for taking steam. When in full exhaust 


travel, the exhaust end of the valve travels 


completely over the shell ports, and un- 
covers for exhaust both the wide and nar- 
row openings in the shell, so providing 
the necessary greater exhaust-port area 

This particular valve was designed for 
12-inch travel; and as the figures are re 
duced in the same ratio as the scale, the 
extreme exhaust position can be laid off as 
12 inches from the extreme position shown 
in Fig. 6. Possibly in practice it might be 
desirable to lengthen the shell, especially 
at the steam end, in order that simply the 
wings should travel outside the shell at 
this end, and at the exhaust end there 
should be only a projection of the valve 
of, say, 1 inch. 

As there is very little wear in a good 


piston valve, there is not much movement 
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outwards of the V-block whose duty is 
largely to act as a stop against leakage; 
but it is obvious that a V-block, if it fits 
when the valve is new, cannot be a fit 
It is 
therefore good practice to back them off 


when the valve is at all expanded. 


on their inclined faces, leaving a narrow 
face near the apex to take the work, or 














be clear that. with the arrangement of 
governor gear shown in Fig. 9, the expan- 
sion will continue to vary until the engine 
is brought to normal speed, and neither 
of the bevels @ or 0 presses upon ¢. 

It is here that the Corliss valve gear 
fails. To cut off earlier with a Corliss 
gear, demands that the engine shall run 


en Wheel 





Fig. 7 


Hence it is that the 


applying a trip 
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Fig. 8 
DETAIL OF CUT-OFF MOVEMENT 
n faster, and vice versa 

ge" supplementary governor is added whos¢ 
duty it is to vary the length of the cut-off 
rod and bring the engine to normal speed 
With the piston-valve gear I have sketched 
out, this is done with the one governor, 
but at a sacrifice of rapidity of action 

There is no difficulty in l 
gear to the piston valve and securing the 
rapid variation, as in the other trip gears 
In that case the two valves would perhap 
$ k s be best, if independent and tripped separ 


FOR PISTON VALVE 


otherwise there is the 


tendency for contact to 
occur only near the base; 
and the apex being out 
fide the protection ot the 
valve ends, steam would 

t] 


leak along the point ot 


the wedge 





shell 4 ” 


In Fig. to the Ames ' 
DRIVING GEAR 


interior is shown. as 
though rolled out flat, and the wings of 
the valve are shown in their cutting-off 
position 


shell. It will be seen that a cover oi about 


3g inch is allowed all round the port. The 


rapidity with which the variation of cut 
off is effected depends entirely on the 
speed of the governor and the ratio of the 
train of gears between it and the dit 
ferential gear. In old arrangements there 
was very great reduction and the varia 
(ny sudden change 
throttle 


tion was very slow 

of load was provided for by a 
valve, and the expansion gear gradually 
brought back the engine to normal speed, 
and the throttle valve to normal opening 
For factory engines, with a steady, uni 
I It will 


form load, this is a good 


system 


covering the steam ports of the 


ately, so as to avoid the double wear and 
tear of both tripping at each stroke 


The cam motion is good enough for 


moderate speeds and | do not er why 


the differential gear should not be ar 


ranged to take a quick change in position 
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Fig. 30 


PISTON VALVE PARTITIONS 


or variable expansion; but a quick en- 


gine needs a trip gear, as there would 
probably be a considerable shock with 
the cam. The disadvantage of the piston 
as a trip valve, is possibly its larger 
for it cannot conveniently be made 
long and of small diameter, like the Cor 


liss valve, but its many ports 
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very small rotation angle; and this is a 
good point, as also is the absolute free- 
dom from steam pressure. There is, of 
course, no special virtue in the number of 
Old designs only show 
ten 


ports being eight. 
four cut-off wings, and 
tried, while for large valves even more 
than ten might be used, in order to re- 


have been 


duce the angle of twist and the shock of 
bringing to rest the rotating valve. But 
a multiplicity of ports implies a greater 
proportion of cover, and there should not 
be a needless number. 

The reason for the longevity of this type 
of valve is the combined longitudinal and 
axial movements, which assist to prevent 
Still 


better results would be attained by ar- 


scoring and to maintain circularity. 


ranging that the axial movement was con- 
I set 
out with these descriptions, however, in 


tinuous, or always in one direction. 


part as a reply to inquiries made of me 


respecting my previous communication 
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benefit and produce an engine that will 
find a good market. The timidity which 
fears great wear in piston valves, and 
therefore equips them with spring rings, 
to their own undoing, does not realize how 
the very principle of the balanced piston 
itself removes the great cause of valve 
wear, and that, if provided with some 
initial powers of expansion a valve may 
be worked for a long time and remain 
steam-tight, for the combined movement 
gives to these working faces a smoothness 
and polish unequaled in any other valve. 
London, Eng. 


A A A 


An Improved Surfacing Machine. 

The two half-tones herewith 
new surfacing machine designed by Mr. 
C. G. Taylor, superintendent of the shops 
of the University of Michigan, and built 
at that by the students and 
skilled workmen employed there. The 


show a 


institution 


June 11, 1896. 


The bed rests on four 30 degree wedges, 
and they run on horizontal ways cast to 
the frame. The wedges are connected in 
pairs by beams crossing the machine. 
The bed is raised and lowered by a right 
and left screw on the hand-wheel shait 
through the center of the machine. The 
wedges are adjustable to keep the bed 
parallel with the cylinder and out of wind. 

The work is driven by four 4-inch rolls, 
the front upper roll being grooved and 
running in ball-and-socket bearings that 
allow a play up and down of % inch, 
weights within the frame regulating the 
pressure. The upper roll at the back re- 
quires little motion and is held against 
the work by heavy pieces of rubber. The 
rolls respond promptly, no matter how 
the work enters. 

The feed mechanism is driven by bevel 
gears on the right side of the machine, 
and by spur gears on the left side, all be 


ing cut gears—a refinement not common 




















SURFACING 


on Piston Valves, wherein I stated that 
success could be only attained by adopt- 
ing the continuous surface principle and 
avoiding the working together of two dis- 
continuous surfaces. The type of valve I 
have described is plainly one of broad, 
single surfaces. The cut-off projections, 
it is true, are parts with distinct edges, 
that are called on to pass across the port 
edges in the shell, but these cut-off wings 
are short and stiff, and are parts of the 
continuous body of the valve itself, and so 
The valve 
receives its twisting motion often when 
the steam port is not fully open, and there 
is thus very little unsupported length of 
wing. There is nothing approaching to 
the nature of the narrow, loose packing 


are afforded strong support. 


rings of the ordinary type of piston valve. 
What is wanted is that someone should 
adapt this piston valve to small automatic 
engines. I believe it is to be done, 
though probably the adaptation will bear 
1; > 
little 


with. 


resemblance to sketches here- 
Whoever succeeds in doing this, 


will, I feel 


my 


however, sure, reap a great 


MACHINE 


BUILT AT THE SHOPS OF THE 
machine is designed especially for furni- 
ture or pattern shops, or where smooth 
work with a minimum of hand labor is 
required. It is at the same time capable 
of doing heavy work rapidly. It will take 
stock from 1-16 inch to 6 inches in thick- 
ness by 30 inches in width. 

The “cylinder” is a steel forging 4 
inches square, and may be used with either 
two or four knives. It has steel lips for 
knotty or cross-grained lumber, and runs 
in long, heavy bearings. The pulleys, 
at each end, are 5-inch diameter by 5-inch 
face, and are intended to run at 3,800 
revolutions per minute. Gravity pressure 
bars, one before and one behind the 
cylinder, are adjusted to work automa- 
tically with the rolls, and to be at a 
constant distance from the cylinder. They 
hold the work firmly to the bed, pre- 
venting gouging of the ends, and allowing 
very short pieces to be surfaced. An 
adjustable bar in front of the first feed bar 
is set according to the material, and pre- 
vents the operator from taking unreason- 
able cuts and overstraining the belts. 


UNIVERSITY 


OF MICHIGAN. 


with wood-working machinery. The posi- 
tive or gear feed is 30 to 1, and the belt 
part is 6 to 1 for slow work and 4 to 1 for 
fast work. The cylinder makes either 180 
or 120 turns for one of the feed roll, the 
speed of the work being 20 or 30 feet per 
minute. The feed is under the complete 
control of the operator. 


a A * 


The coming summer is to see a revival 
of the railroad races from London to 
Scotland. The North Eastern Railway 
Company has completed five new engines 
for this special service. The cylinders 
are 20x 26 the four 
wheels are 7 feet 714 inches diameter and 
9 feet 6 inches apart. The boiler is 4 feet 
4 inches diameter and 11 feet long. The 


inches; coupled 


firebox is 7 feet long and the center of the 
boiler is over 8 feet above the rails. The 
weigh 90 


boiler together 


On atrial trip no difficulty 


engine and 
gross tons. 
was experienced in maintaining a speed 


of 70 miles per hour 
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June 11, 
Hydraulic Reversing Gear for Roll- 

ing-Mill Engines. 

The extent to which rolling-mill 
gineers make use of hydraulic pressure, 
can only be realized by personal inspec- 
rolling-mill work. We illustrate 
herewith an interesting application to the 


en- 


tion of 


reversing gear of a blooming-mill engine 
at the Pencoyd Iron Works. 

The is fitted with a 
valve gear, shown in Fig. 


Marshall 


I, in which @ is 


engine 


the engine shaft carrying the eccentric— 
one eccentric operating with this gear to 
The 


usual eccentric rod is replaced by a beam 


drive the engine in both directions. 


having great vertical stiffness, as with this 
it is the vertical and not the 
zontal movement of the beam which actu- 
Attached to the 
of the 


gear hori- 


ates the valve. reverse 


shait, in the center line 


engine, 1S 
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valve connec 


the 


the 
end of 
eci 


clearness, 
beyond the 
omitted. At 
with 


for greater 
tions 
beam 
draulic 


eccentric 
the hy- 
dd in 


link 


are are 


cylinders the rams 
At ¢e¢ 


rams 


connecting 
arm Db 


one piece. is the 
the 


carry 


between and 
The 
moves between the stop bars 9 91, and has 
them. This 


plate f is of irregular hexagonal shape, as 


swinging 


rams a stop plate f, which 


its motion limited by stop 
shown in the plan view, and the extent of 
its movement is determined by the pair of 
faces which are presented to the stop bars 
gy, The plate is revolved by means of 
the bevel gears , splined shaft and hand 
wheel i; and by presenting different 
to the stop bars 9 91, the movement of the 


laces 


rams and extreme point of cut-off are 

limited. In the present engine, these ex 

treme points of cut-off are , ,°, and 
-_ 








HYDRAULIC 
an arm, shown in two positions, 0B b1, 
From the upper end of this arm is 


swung the hanger link Cc, from the lower 
end of which the eccentric beam is hung. 
The hanger link is of the same length as 
the rock-shaft arm, its lower end and the 
attached pin of the eccentric beam swing- 
ing through the arc y 2, when the rock- 
shaft arm occupies the position 08}. When 
the rock shaft is turned to position 51, the 
are of oscillation becomes ¥! 21, and this 
change in the position of the rock-shaft 
arm so modifies the motion of the valve 
through the change in the vertical motion 
of the the 
motion of the engine. stem 


eccentric beam as to reverse 
The valve 
is driven from the outer end of the eccen- 
tric beam by the bell crank and short link 
shown. 
the 
through the 


The change in the posi- 
rock-shaft arm is 
rod e, which is connected at 


clearly 


tion of effected 


its outer end to the hydraulic reversing 
gear. It should be remarked that the 
effect of throwing the rock-shaft arm to 


different positions is to vary the point of 
cut-off very much after 
link motion. The positions 
Fig. 1 are for the full 
off of of the 

The 


tachments are 


the manner of a 
shown in 
gear, giving a cut- 
10 stroke. 
hydraulic cyli 
1 


snown 1n 


nders with their at- 


Fig. 2, in which, 








Fig. 2 





REVERSING GEAR 


At k 


admission and 


of the stroke. is the valve for con 


the discharge of 
the hy 
pipes 
This valve is operated 


trolling 


the pressure water to and from 
draulic 
being shown at 7q7!. 


by the lever 0 and rod m, 


cylinders—the connecting 
which extends 
The 


valve has also a compound movement, d« 


upward to the engineer's platform. 


rived from the link p and lever which 
latter carries an eccentric pin J, by which 
its movement causes a vertical movement 
of the lever 0. The effect of this conne¢ 


tion is that after the valve k has been 
moved either direction by the rod ™, 
the resulting movement of the rams at 


once moves the valve in the reverse dire 
tion and port 
opened by the initial movement of the rod 


m, The 


of the rod ™ is followed by a correspond 


closes the which has been 


result is that a slight movement 


ingly slight movement of the when 
the valve is closed and the 


the Further 


rams, 
movement of 


movement of 


rams ceases, 
the rod is followed by further movement 
of the rams, and so on. In other words, 


rod or its hand 


each position taken by the 


lever is followed by the rams and rock 


shaft ¥ taking a corresponding position, 
precisely as though they were positively 
connected together. The result is that 
the cut-off is set and held at any point de 


imu’ 
termined by the hand lever, up to the 
limit determined by the adjustment of the 
stop plate f 
The engine to which this gear is ap 
plied is the two cy linder 40 X 60 whose 
hydraulic governor was shown and de 
scribed in our issue of April 23d. In 
engine of this size the handling of the re 


verse gear by direct manual power would, 


of course, be scarcely feasible The two 
articles furnish excellent illustrations of 
the facility with which hydraulic pressure 
is applied to different uses in rolling 


mills. We are fully persuaded that it 
could be put to an equally varied lu 
ul number of applications in other field 
ot wort 

a . : 


Steel Transmission Chain. 


subject of Chain Transmission, 


mulated s ewhat perhaps by the 
of chan oO bicycles, is attracting 11 
creased tention, and we give ont ~ r 

section of a chain which is designed 
especially for use, not on bicy but 

h other machinery where cut spr 

rr used 1 1 where durability 

ny ré 11 Iportant 

Che inside links are fastened to a ‘ 

vhich has a reamed hole throug if, to 


fitted the pin that is riveted to 


the outside links, and thus the bearing 
long one: and, when the speed 1 | 

for any reason it seems desirable, ea 

rivet is drilled for oil, as shown at the leit 

‘ ind 1 1! some cases the central hol l ( 


ried nearly through the pin, so as to fort 


larger reservoir for oil. Thus made of 

















steel, the chain is very durable, and in 
many cases seems best fitted for positive 
ZA Ay AZ 
Am Mf 
STEEL TRANSMISSION CHAIN 
transmission oOo motion trom one part of 


another 


Boston Gear Work 


machine to 


It is made by the 


35 Hartford street, Boston, Mas 
- — oa 
The Placing of Lathes in a Shop. 
Editor American Machinist: 
I would like to ask the trade, throug 
your paper, for an expression 
on the own 
It is desired to set up a single ( 
engi ath on one ide o 
Should they be arranged ae lie 
yr} n \ be betwe t t | 
vind or the ithe bet n the 
\ NOVICE. 
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ELECTRICAL MACHINERY. 


How to Insulate Grooved Armatures. 
BY WM. BAXTER, JR. 


In an article contributed by the writer 
to this journal, on the relative merits of 
smooth and grooved armatures, it was 
stated that some manufacturers did not 
use the latter type, owing to the difficul- 
ties encountered in properly insulating 
them. It was also stated that if the re- 


quirements were properly understood, 
and the weak pots properly protected, 
the insulation could be made just as sub- 
stantial and permanent with the grooved 
type as with the smooth core, and with- 
material increase in cost of con- 


out any 


struction. It is proposed in this article 
to demonstrate the truth of 


ments, to point out the most likely places 


these state- 


for trouble to occur, and to show how 
to guard against them in an effectual and 
inexpensive manner 


The subject can be clearly explained by 


C 





Fig. } 


1 shows 


Fig 


the aid of Figs. 1, 2 and 3 


a section ola grooved ring armature, on 
a plane at right angles to the axis of the 
shait There are three grooves shown 
No. 1 is empty, and simply shows the in 
No. 2 
No. 3 


Starting with 


sulation on the sides and bottom. 


is filled with separable coils, and 


with wire wound in place. 


No. 1, it may be said that the most periect 


way to insulate the sides and bottom is 


by using a trough or U-shaped piece that 
will just fit into the groove and is of the 


proper thickness. It should be made of 


mica for any machine that is calculated to 


work under an electromotive force of over 


110 volts; but sheet fiber boiled in paraf 


fine, so as to render it moisture proof, 


will answer very well for much higher 
voltage if the machine is to be used inside 
a building. The trough can be made 
of mica by splitting it into very thin 


sheets, so that they will bend around the 
corners without cracking. These can be 
stuck together, until the required thick 
ness is obtained, by using copal varnish 
with a small amount of raw linseed oil, 
to keep it from getting brittle; the whole 
being thinned down with turpentine to the 
proper consistency. Troughs of this kina 
are made by a concern engaged in the 
business of manufacturing sheet mica in- 
and the work 


sulation for all purposes, 


they turn out is far more mechanical than 
anything that can be made by hand, but 
it is expensive. 

An insulation that is almost as perfect 
as a solid trough, and which will give just 
as good results in actual service, can be 
made by lining the sides of the groove 
with strips of mica of the proper width 
and built up to the thickness. 
These should be stuck together with var- 
nish, and be pressed against the iron by 
forcing a hardwood strip into the groove. 


proper 


This strip should be as wide as the finished 
groove is required to be. The side insu- 
lation should reach to the bottom of the 
groove, and should be stuck firmly against 
tooth. After the varnish 
dried, the strip of wood must be taken 
out and the bottom insulation put in. This 
should be made of 


the iron has 


strips of mica fully as 
wide as the space between the side insula- 
Aiter put in, the 
whole inside of the groove should be 


tion the bottom is 
covered with a piece of linen stuck on 
This is for the purpose of 
keeping the mica from breaking off in 


with varnish. 


flakes while the wire is being put in place. 
The object of having the side insulation 
run down to the bottom is to obviate all 
possibility of leaving an open crack at the 
corners, through which the wire might 
be forced, and thus come in contact with 
the iron of the core. 
If the armature is 
separable coils, and these are arranged so 
that one-half fills the lower part of one 
groove, and the other half the upper part 


to be wound with 


of another groove, it will be necessary to 
either lay a strip of fiber or mica, built up 
to the proper thickness, between the two 
coils, or else have an extra thickness 
added to the insulation of the under side 
of the half of the coil that fills the upper 
part of the This is 
from the fact that the difference of poten- 


groove. necessary 
tial between the two coils in each groove 
is equal to the total electromotive force of 
the machine; that is, the whole electrical 
pressure of the machine is exerted between 
these coils, and if there is any weakness 
in the insulation it is very liable to break 
between 
No. 2, 


Groove No. 3 is shown with the 


through. This extra insulation 
the two coils is shown in 


Fig. 1, 


groove 


coils wound in place, and the insulation 
between the two is very light, because the 
difference of potential between them is 
small from the fact that they are succes 
that is, 
with adjacent sections of the commutator. 


sive coils; their terminals connect 

To prevent the wire being thrown out 
of place by centrifugal force, when the 
armature is in motion, it is necessary that 
The 


most common way of doing this is by plac- 


it should be held firmly in place 


ing several bands of wire around the arm- 
must be 
lated from the wire; if not, the armature 


could be 


ature. These bands well insu- 


short-circuited by the current 


jumping to the band at two different 
points. The bands should also be insu- 
lated from the teeth of the armature core. 
In order to make this part of the structure 
that the 
grooves be deep enough to leave a con- 
siderable space between the top of the 
wire and the under side of the bands, say 
five or inch. 
Grooves should also be turned in the face 
of the armature deeper than the diameter 
of the wire of which the bands are made 
plus the thickness of the insulation under 
them. This will protect the bands from 
injury should the armature strike against 
the pole pieces, which it is liable to do, 


substantial, it is necessary 


six hundredths of an 


on the under side, when the bearings 
wear down too far. Those portions of 
the wire that come under the bands should 
be covered by pieces of mica about four 
hundredths of an inch thick, and as wide 
as the space between the side insulation 
of the and about half an 
longer than the width of the bands, so 


groove, inch 
as to project about a quarter of an inch on 
each side. 
place, a mica band about two hundredths 
of an inch thick and one quarter of an 
inch wider than the wire band, should be 


After these pieces are put in 


put in the groove turned for the latter. 
The bottom of this groove in the teeth of 
the core should be lower than the top of 
the mica pieces laid on top of the wire 
coils, so that when the wire band is wound 
on, it will press on the coils and hold 
them tightly in place. The bands should 


be made of tinned steel wire and be 
soldered together throughout their entire 
length. 

In Fig. 1, A shows the wire band, B the 
mica insulating band under it, C the mica 
strip on top of the coils and under the 
band. P shows the bottom of the groove 
in the teeth of the armature core, and this 
must be lower than the top of ©, so that 
the pressure of the band A may hold the 
coils tightly in place. 

Another 


place is to drive in from the end of the 


way of holding the coils in 
groove a dovetail shaped strip of hard- 
wood, that will catch under the projections 
L’ of the teeth. 


is used, the side insulation should not be 


When this arrangement 


any higher than the top of the coils 


cB A 
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The foregoing shows how to insulate 
When they 
pass out and over the ends, there is some 
danger of the insulation giving away at 
the corner of the armature (See 
Fig. 2.) This is very apt to occur if the 
wire is wound in place. To prevent this, 
the end rings that clamp the armature core 
together should be made of a smaller 
diameter than the bottom of the grooves. 
This will leave room for a strong ring of 


the coils within the grooves. 


core. 


mica, which should be held in place by a 
piece of heavy cloth lapping down over the 
end of the core. The mica insulation in 
the bottom of the groove should lap over 
onto this ring, as shown in the figure at Y. 
At the top of Fig. 2 is shown in section 
one of the wire bands A of Fig. 1; also the 
canvas head F, and the manner in which 
it is held in place by the end band. 

\s space is not so valuable on the inside 
of the armature core, or on the ends, as 
it is within the grooves, there is no special 
difficulty about making the insulation per- 
fect, as it can be made very much thicker, 
and furthermore, only has smooth surfaces 
to cover. If the wire is wound in separ- 
able coils, no insulation is required on the 
interior surface of the ring; but it is just 
as well to cover it with a thick canvas, 
well stuck on, so as to avoid the possi- 
bility of the current jumping through the 
accumulation of metallic dust in the 
course of time. 

The point where there is the greatest 
danger of the insulation giving away is a1 
the end of the groove. This will be bet- 
ter understood by looking at Fig. 3, which 


shows the surface of the armature. If the 





Fig. 3 


wire in the groove, designated by the at 
marked A, should press hard to one 
he sharp corners of the 
BC tend to 
cut through the mica insulation. By fil 


ing these corners off, the danger can be 


TOW 
side or the other, t 
teeth would 


armature core 


largely reduced; but this alone is not a 


sure safeguard, because sometimes, 
through an accidental blow while in use, 
the pressure becomes very great and may 
be followed by a certain amount of grind- 
will gradually wear 
the 


In order to make this point 


ing motion, which 
the 


rounded off. 


away mica, even if corner is 


perfectly safe, it is necessary to insert a 
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block of hardwood, soaked with oil, at the 
end of each tooth, as shown at D. These 
blocks are held in place by a piece of 
strong linen, which laps around them and 
into the groove, under the mica. With 
these blocks it is impossible for the insu- 
lation to give away at the corners C and B, 
because one block cannot move without 
moving all the others, as all the space 
around the filled 
either with wire and insulation or 
blocks. 

Aiter the armature is round, the various 
parts of the insulation having been made 


circumference is up, 


with 


according to the foregoing explanations, 
it should receive five or six ceats of shel- 
lac varnish and be allowed to dry without 
the use of artificial heat. 

As to the thickness of the 
within the grooves, it may be said that, if 


insulation 


made of mica and covered with linen, it 
may be as thin as three one hundredths of 
an inch for small machines—say four or 
five horse-power motors, and 230 volts or 
less. For larger machines and higher 
voltage it should be thicker, but not in 
For 


500-volt machines of fifty to one hundred 


proportion to the increase in size. 


horse-power it should be from five to 


hundredths, 
about ten one hundredths on very large 


seven one and run up to 
generators. 
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Letters from Practical Men. 


Box-Frame Punch Presses. 
Machinist: 
We note in your issue of May 14 what 


Editor American 


Mr. Smith has to say in reply to Mr. Ran 
dol’s criticism in your issue of April 23. It 
seems to us to be simply a question of the 
adaptation of the box frame to a particular 
line of goods. As to the use of the box 
form in machinery generally, probably no 
that l 


must yield 
precedence to Great Britain; but whether 


one will deny \merica 


America or Great Britain, it was no new 
thing to machinery builders ten years ago 
In the particular line of punching and 
stamping presses we have always used the 
box 


frame. If one compare such a ma 


chine with, for instance, the slotter, is 
there not a strong “family resemblance’? 
Yet the slotter with the box frame was no 
While the superi 
ority of the box frame is admitted by all 


should 


be regarded as a novelty either at this time 


novelty ten years ago 


up-to-date mechanics, it scarcely 
or ten years ago 
PHILADELPHIA TOOL MACHINE Co. 
a + A 
Driving Ropes. 
Editor American Machinist: 
[ am now more able to reply to 


2. a. 


ago. 


than when I wrote a few days 


How many ropes of a set will bed them 


selves? I have seen all do this, and I 
have seen two or three out of a set of 
eight to twelve that have rotated There 
is no rule. The flattening of the rope 
sides will not, I think, cause any differ- 


9-57) 


ential speed effect when driver and driven 


pulleys are of different diameter; but 
where some ropes rotate and others do 
not rotate, there must be a differential 


effect caused as between different ropes 
I cannot give any results as to the extra 
durability of bedded ropes, because I am 
not in a position to watch any particular 
set of ropes for a sufficiently long time to 
come to a conclusion; but I can say that 
rotating ropes become fluffy on the sur- 
face more than other ropes, and it is 
obvious that when a rope is pressed in 
every direction it must become softer, 
exactly as an orange will lose its internal 
firmness more quickly when exposed to 


alternate and repeated pressure on two 


axes than to pressure on one axis con 
tinuously 
Exact alignment is correct and good, 


but only a few days ago I saw ropes which 
were running between pulleys of different 
groove pitches, and some of the grooves 
not in true 


have been 


the 


must, of course, 


alignment; yet worst-placed ropes 
were not rotating on themselves, and, as 


“). H. D.” that 


don’t seem to pay any attention to slight 


States, it 18s a tact ropes 
lateral displacement, but they must, all 
the same, become more worn by the con 
stant side friction they have to undergo 

the 


made ot 


\s regards continuous 


de al is 


system, a 


SO called evenness 


of all the laps, but in practice it matters 


very little if one rope has a bigger sag 
than another. The slack side is always 
so slack that it is obvious the grip of a 
rope is very much a matter of groove 
grip, and not of slack side tension, and 


this objection fails therefore 


W ith good 


which ought to have a length of 


splices, 
seventy-five or eighty diameters of the 
rope, a splice has so great a margin ot 


strength that very little is seen of them 


Chey can hardly be traced after some time 


of running. But the great advantage of 
the multiple-rope system lies in the fact 
that when rope begins to fail—and this 
can be seen by undue fluffing—it will 
stretch and cease to do its fair share of 


duty, so that it does not soon break and 


can be cut off next stop, or, if necessary, 


minute’s and the remain 


in a stoppage, 

ing ropes go right along with the work. 
Not so with the continuous rope, which 
has one splice. The full load is always 


on the splice and there is no chance of 


re lic ie and bre akage may occur and cause 


a stoppage at an awkward time 


I have very little experience of hemp 
ropes. I recently saw some work very 
satisfactorily, but they were not manilla 


and they were only of small size—1'4 


inch; but hemp did not do well when first 


tried for heavy driving, and the reason 
seems to be the lack of pliableness and 
homogeneousness In a cotton rope 
every thread is of the same size, and a 
rope, if honestiy made, is even through- 


out. You cannot depend on a rope of 
manilla to be even throughout, however 


honestly made, because of the peculiar 
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roughness of the fibers individually. At 
the same time, I think that the popularity 
of cotton ropes is largely due to the fact 
that, as Lancashire is the leading county 
in the country and possesses by far the 
largest amount of steam power of any 
district, and the staple industry is cotton, 
there is a natural tendency to favor cotton 
ropes. Still, for all that, they are really 
the best, and have proved themselves so 
the smaller sizes of 
from ,', inch for spindle bands, % inch for 


for many years in 
card rollers, and 3% inch or less for rim 
bands in driving the parts of cotton ma- 
chinery. Can any one inform us if the 
small ropes in American cotton mills are 
other material? I 
mean the ropes—none larger than 34 inch 


of cotton or of 


which are run on cards, mules, or for 
spindle bands. 








London. W. H. Booru. 
A A A 
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The Sink Stopped Up. 
Editor American Machinist: 

About a year ago, and at a time when I 
was very busy, my wife reported that one 
of the kitchen sinks was stopped up and a 
leaky tap was making things very uncom- 
fortable. I at once sent for a plumber, 
and when he came, showed him that and 
another small'job I wanted fixed; but, as 
plumbers have a queer way of making 
bills, I wanted to know the cost. His 
reply was that it was impossible to tell; it 
might take five minutes or two days; the 
whole waste pipe might have to come 
I replied that I could give no work 
without a price. He said he was busy 
and would call to-morrow. I would have 
given him $5 to put everything in good 
shape, so I said: “Very well, tell me to- 
morrow.” I send you a sketch of what 
I made before breakfast next morning, 
that cost me nothing and was instantan- 
The kink may be 
of use to some of your numerous readers. 

A piece of pine d 6x 10x 1% inches: 
In the hole ¢, drive or screw a piece of 


out. 


eous in its operation. 


pipe; tack cloth, rubber or leather washer 


e € €, strips of same; attach piece of 1%- 
inch garden hose @, to nipple ¢, by wire or 
clamp; slip clamp }0, made of wood, over 
hose 4; push up over bib cock f; move up 
D over f, and screw up screws hh; place d 


so that ¢ will be over center of sink grate 9; 
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with one hand press @ hard at i, with the 
other turn on service j. You will have a 
poor water-works pressure if the nuisance 
don’t go at once. 
WATER SERVICE. 
A A A 

Shade Lines on Working Drawings. 
Editor American Machinist: 

I may be getting myself into trouble 
again if I venture to say a word or two 
about shade lines on working drawings; 
but the relief to my mind will be imme- 
diate, while the trouble may be remote. 

The universal photographer has made 
the mechanical draftsman ashamed of his 
puny attempts at pictorial effects, and now 
we seldom see the labored shading of 
curved surfaces and parts in shadow that 
once were so common, and excusably so. 
To-day, if we see a drawing elaborately 
shaded, we know that it is the work of a 
youth just out of the schools, or of a 
cheap draftsman without an idea of his 
own. A designer who wants something 
made will be content to give outlines and 
dimensions, and he who is to do the work 
wants Wasted 
lines on a drawing are like wasted words 
in a letter, and they are neither of them 
“business.” It is almost absolutely true 
that the man of the 
draftsman of fewest lines will each accom- 


only these particulars. 


fewest words and 


plish the most. 

Now, I confess to a great weakness for 
shade lines. They add greatly to the ap- 
pearance and effect of a drawing. The 
pages of the “American Machinist’? would 
be less attractive if shade lines were abol- 
ished. The contrast of the heavy lines 
to the light ones is striking and pleasing 
to every eye. But all this is an argument 
against shade lines, rather than for them, 
in any drawing whose sole purpose is to 
show shapes and dimensions to a work- 
man. To say that shade lines are pretty 
and pleasing is true enough; but what has 
that to do with the purpose of a working 
drawing? 

When a drawing gives, say, a plan and 
two elevations of a piece, we get upon de- 
batable ground at once as to the distri- 
bution of the shade lines. With a side 
elevation and elevations of end, 
shade lines upon each end would be im- 
possible, no matter where we assumed 
the light to come from. If the drawing 
were of a locomotive, and we stood on the 
right-hand side of it, with the sun over 
our left shoulder, then when we got be- 
hind the tender the sun would be over 
our right shoulder and we could make our 
shade lines to correspond; but when we 
got around to the front of the locomotive, 
we would have to bring the sun around 
with us in order to have any shade lines. 


each 


Then the question would come up as to 
when 

But 
the drawings will be so much prettier with 
the shade lines that it is highly proper to 


where our portable sun would be 
we made the plan of the locomotive. 


use them. 
The 


shade lines are of actual use in 
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many places, and in those places and for 
those uses that is what they are for. They 
often help to distinguish interior from ex- 
terior outlines. They help to individualize 
the outlines of different pieces, and in as- 
sembled machines they serve to show the 
relations of the parts; but this sometimes 
leads to embarrassment, as when one piece 
rests only partly upon another and the 
heavy shade line cannot properly be con- 
tinued at the place of contact. 

In working drawings of single pieces, 
all the considerations urging the use of 
shade lines seem to disappear. Where a 
line marks a boundary for any dimension, 
the sharper and thinner and less debatable 
the line is the better. With a thick shade 
line I have more than once seen a work- 
man debating as to which side of the line 
he should measure from. We tell men, 
of course, they should never measure a 
drawing at all, but should blindly follow 
the dimensions that are written in; and 
yet it is a rule that the scale of the drawing 
should be distinctly stated upon it. Why 
give the scale if not for emergent use? I 
certainly think that many of our working 
drawings would be better for the work 
men, but not so pleasing to look upon, if 
they were guiltless of shade lines. 

TECUMSEH SWIFT. 


A A A 
Speed of Milling Cutters and Drills. 
Editor American Machinist: 

The machinists’ tool catalog of a. E 
Reinecker contains some rules for the cut- 
ting speed and rate of feed of milling cut- 
ters, which may interest your readers, as 
they represent good German practice. I 
have translated them as follows: 

Revolutions per minute for cast steel or 
cast iron = C ~ diameter of the milling 
cutter in inches. 

For cast iron or cast steel, C = about 
200. 

For wrought iron, C = 200 to 240. 

For hard brass, C = 320 to 340. 

The speed is somewhat greater still for 
soft brass. The feed per minute for cast 
iron, wrought iron and steel should be 
from 0.6 to feed 
being used for rough or uneven, and the 


1.2 inches—the slower 


faster for plane or slightly curved sur- 
faces. 

For brass the feed may be increased to 
2 inches or more per minute. 

Reinecker also gives a table of speeds 
for twist drills, which he says has been 
thoroughly tested by practice, in which 
the revolutions per minute for a drill of 
given size are more than twice as great 
as those given in a table compiled by the 
Cleveland Twist Drill Co. from data fur- 
nished them by about five hundred leading 
American manufacturers. Reinecker says 
drills are usually run too slow, while the 
Cleveland Co. that their 
speeds should not be exceeded. In this 
matter there seems to be a decided differ- 


recommend 


ence of opinion between the best German 
the best Will 


some of the ‘American 


American practice 
the 


and 


readers of 
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Machinist” explain it? Is it due to the 
difference between German and American 
metals and drills? As a matter of fact, 
the temper and quality of each drill and 
the hardness and properties of the metal 
being drilled, determine the speed, which 
ought not to be exceeded; but the only 
way to find out what that speed is seems 
to be by breaking the drill. 

Since writing the above, I have received 
the “American Machinist” for May 7th, 
containing your editorial on the increase 
of drill speeds. It is of interest to note 
how closely Brown & Sharpe's speeds 
correspond with those given in the Ger- 
man table below, which I have converted 
into English measures for comparison. 
Revs. for Wrought Iron, 


Diameter of Drill, 
: . 2,300 


@. 
| rr Pret oss eens 1,100 
ere ree pe a 550 
Pee ee ee 450 
invveieaseweaades 350 
De ccccetoeceseoeceses 200 
oe re ene baer 100 
REIS Sere eee ney pay aes 20 
Riwan was sais aeban oe’ so 


It seems that our German neighbors 
are not in advance of us in respect to drill 
speeds, after all, and the explanation I of 
fered, that the difference in speed might 
be due to the differences in metals and 
drills, is unnecessary 

a “ = 
Fastening Piston Rods. 
Editor American Machinist: 

In the “American Machinist’ of May 
7th, Mr. F. A. Halsey expresses some 
very sensible ideas upon fastening piston 
rods. Personally, I prefer the thread and 
lock-nut for the crosshead end, and a 
straight, easy fit in the piston. If the 
hole in the piston is counterbored, and a 
steel washer of the diameter of the nut let 
in for the shoulder of the rod to bear 
upon, the construction will be both sensi- 
ble and cheap. I regard a taper fit in such 
a place as pretty near a relic of barbarism. 

Piston rods, as a rule, are made plenty 
large enough for the reduction necessary 
for the thread. Many builders even re- 
duce the size of the rod at the end from 
14 to % inch before cutting the thread. 

I have seen pistons broken in the at- 
tempt to force them off the end of a 
tapered rod. If the fit is not a perfect 
one, it will not remain tight long. In 
one case I saw, the rod had driven itself 
into the crosshead more than a quarter ot 
an inch; and had it not been stopped by 
the strap on the connecting rod, I suppose 
it would have kept on until the piston 
struck the cylinder-head. Of course, this 
was an exceptional case, but it shows 
what may happen where a poor fit and a 


SPIRAL. 


soft casting are combined. 

Mr. Elliot objects to the large nut and 
short wrench for crosshead pins. I have 
found them “the nicest things in the 
world,” and for rapidity in getting there, 
and solidity when there, nothing equal 


to them. F. L. JOHNSON. 
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Measuring Angles Without a Pro- 
tractor—Spacing Gear Teeth. 
Editor American Machinist: 
The accompanying figures show a way 
in which an angle or arc ofa circle may be 
geometrically divided into any small num- 


ber of whole or fractional—as 3, 


17/3 OF The 
nethod depends on the fact that the sines 


parts, 
d 7—without sensible error. 
1 
of small angles are very nearly equal to 
the arcs that subtend them, and its appli- 
cation is limited to angles in which this 
may be assumed to be true. To be pet 
fectly clear: In the angle BCS, Fig. 1, 
subtended by the arc AB, the line BS, 
perpendicular to C A, which is the sine of 
BCA, differs little from BA, and 
the arc and sine may be assumed to be 


very 


equal for angles up to from 30 to 45 de 
If it is desired to divide the ar« 
three, 


grees 
BA 

then we may prolong the radius AC to 
D, and make A D equal to as many times 


into a number of parts, say 


AC as the number of parts into which the 
arc is to be divided; then the angle BD A 
is very nearly equal to the required frac- 
tion of BCA, For making Dm=AC 
we have, since BA and mn are assumed 
to be equal to their sines, Dm: DB::Mn 
:BA::1:3. With the 
to a width mn, we may 
parts. In 


dividers opened 
divide BA into 
three equal this 
method is very simple; for the arc and 


practice, 


center being given, it is only necessary to 
lay off the distance A D, draw BD and 
take off the required arc m7 at a radius 
—-Dm—AQC, 

It is just as difficult to divide a small 
angle into a number of parts with a pro- 
tractor as a large one; but by this method, 
angles up to 30 degrees or more can be 
divided accurately and easily without any 
guesswork or estimating fractional de- 
grees on the protractor, while angles 
larger than this may be first bisected and 
then one-half the arc divided into one- 
half as many parts by the same method 
as before. Fig. 2 shows a right angle 
divided into 4% parts, AD being made 
4% times AC. If it is desired to further 
subdivide the angle, the proper width to 
set the dividers may readily be found by 
drawing an arc tf! with a radius equal to 
such a part of D B as the required angle 
isa part of AC B. 

Fig. 3 shows a practical application to 
spacing the teeth of a spur gear; the num 
ber of teeth is 29 and the pitch diameter 


4 inches. The angle subtended by the 
two teeth is 12° 24’. Using a common 
protractor divided to one-half degrees 


11-£81 


and reading to 15’, this would be a hard 
angle to lay off, and anyone who has tried 
spacing the pitch circle of a gear with the 
dividers, by trial, will appreciate a bette: 
method. 

explanation already 


In view of the 


given, nothing more need be said than 
that, with the dividers open to a distance 


equal to the radius, I first set off the ar 


BE = 60 degrees; and then, since there 
will be * 43 teeth in 60 degree s, mak- 
ing dA DP 4% inches and J) m 2 inches, 


mn is the tooth space on the pitch circl 
This also illustrates how an angle equal 
to any given number of degrees (minute 
for that matter) may bs 


too, 


and seconds, 
found with accuracy without using a pro 
not that 


this 


anyone 


that th 


tractor. It is intended 
the 


method given is claimed to be better tha 


should get idea from 


using a protractor in all cases. It 


merely one of the devices which 
third triangle, the draftsman can use sup 
ple mental to the protractor, to save tin 
R, E. Horron 
[Approximate rules of this kind should 
be used with a clear idea of their degre: 
of accuracy Taking the case of an ang] 


of 30 degrees to be divided into third 


the error may be found as follows: Sin 
30 5, one-third of which is .16666 
which is the sine of 9° 36”, instead of 10 
the true angl If the circle whose ar 
is to be divided is of one foot diameter 
this error amounts to .o418 inch.—Ed 

= A A 
Power Calculations for a Traveling 

Crane. 

Editor American Machinist: 


lf it is not asking too much, I would 
like to fill a little space in the “American 
Machinist” 
jections raised by Mr. Chas. L 

In the first place, I fully agree with him 
that the editorial remark was well chosen. 
and I acknowledge that I did not express 
the 


with an answer to some ob 


Gritfin 


myself plainly enough In second 
place, I wish to say that I also agree with 
what Mr. Griffin says about the insuffi 
ciency of a 60 horse-power motor. Mr 
Griffin’s remarks, though right, are based 
on a typographical error. I wrote 80 
horse-power, not 60. 

As to the rest, I get the impression that 
Mr. Griffin somewhat doubts the truth of 

I was not the 
but 


where 


my statements of the facts 
this 
investigate 


was called 


the 


designer of crane, 


upon to trouble 
might have its origin, when trouble ap 
peared. It was then that I advised to re 
place the 50 horse-power of motors by on: 
of 90 horse-power. The builders of thi 
crane all their 
Thomson-Houston Co. 
eral Electric Co.), except when other mo 


tors were desired by the purchaser of th« 


got motors trom the 


(now the Ger 


crane. The 90 horse-power motor was 


needed immediately, and the Thomson 


ouston Co. could not give one of that 
2 

ize, but proposed to send a L. W. P 

atee (am these) weend tor Oe 
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horse-power. This proposal was accepted. 
As the speed of this motor was higher 
than the speed of the twoW. P. 50 motors 
which had been in use (25 horse-power 
each), the gearing had to be changed. 
Though 80 horse-power was not quite 
enough, and the motor worked for a short 
time with an overload, the excellent con- 
struction of the motor enabled it to over- 
come this difficulty. 

I would be glad to give the name of the 
builders of the crane, and-also where it 
was placed. However, when I was in 
connection with this firm, I was there as 
draftsman Since then I 
have left their employ, and now I do not 
ieel at liberty to talk at their expense—the 
more so as all the trouble occurred when 
the crane was not yet delivered. 

I do not doubt but Mr. Griffin will be 
In 


he still fosters any doubts as to the verac- 


and designer. 


satisfied with this explanation. case 
ity of my statements, I want to say that I 
have given the details of the case to the 
editor of this paper. All the points men- 
tioned by Mr. Griffin as swinging load, 
etce., are easily explained with the knowl- 
edge of these details. 
A. L. 
{Our correspondent’s manuscript for 
his original article, which is still in our 
possession, shows that he did say 80, and 


DE LEEUW. 


not 60. The 8 is, however, so made as to 
be easily mistaken for a 6, and we can 
hardly blame either compositor or proof- 
reader for the error, especially as their 
own 6 above the 8 shows them to have 
been not careless, but uncertain, and to 
have excusably decided the wrong way. 
Mr. De Leeuw’s statement to us of the 
location of the crane fully satisfies us— 
and, we are sure, would satisfy Mr. Griffin 
that the high speed of bridge travel was 
to the 
Ed.] 
~ A A 
“Paying Wages by Checks.” 


Editor American Machinist: 


entirely appropriate conditions 


which had to be met.— 


Referring to the article in the “Amer- 
Machinist” May 14th, 
Wages by Checks,” I would say that from 


ican of “Paying 
general observation the system has not 
shown itself to be a success in most manu- 
facturing establishments where it has been 
undertaken, and especially so amongst 
those located in a large city. Workmen 
to think that the 
money, and not for the things that money 


seem they work for 
will buy; but if paid their wages in checks, 
the sooner they can convert them into 
cash the better they seem to like it. 

A few years ago I was connected with a 
foundry concern employing about one 
hundred men; we adopted the check sys- 
tem of paying off the men, and it worked 
very well the first two or three months, 
when gradually the men became dissatis- 
fied, and finally made a general request to 
have the check system abolished, and to 
be paid off in currency, which was granted 


in order to avert a strike. To show how 
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eager men would be to have their checks 
cashed, I have seen men that would not 
otherwise patronize saloons, take their 
checks on pay-day to the nearest saloon 
to get them cashed. Each man would be 
expected to “buy something” from tlie 
saloon-keeper, who would make it his 
business to have a supply of currency on 
hand on pay-days for the purpose of cash- 
ing the men’s checks. 

It would certainly be a grand thing, if 
it could be done, for the men to deposit 
their checks, on pay-day, in the bank, and 
just withdraw whatever was needed from 
time to time for general expenses, in a 
way that would show a balance in favor 
of the depositor. It would have a tend- 
ency to make men more saving, and give 
a great many men a start in life that would 
never think of a bank account otherwise; 
but a bank account of this kind is out ot 
the question, as bankers could not be in- 
duced to open a check account on such a 
small scale, and would get 
tired of making out a check for, say, every 
I5 or 20 cents’ purchase. 

If you wish to promote harmony and re- 
tain the good-will of your men, pay them 
off with currency every time. 

CHAS. A. 


men soon 


FINGAL, 

Chicago. 

A 7 A 
Applications of the “Crescented” 
Hole. 
Editor American Machinist: 

I have been interested in your articles 
on the Keying of Pulleys, in your issue of 
April 23d. 
T. Porter’s remarks about 
keying pulleys on engine shafts. 
ago, while with the Southwark 
Foundry Machinery Co., I noticed that 
Mr. Porter was having the engine pulleys 
bored out in the manner he describes, and 


I notice especially Mr. Chas. 
boring and 
Some 


years 


I have always been favorably impressed 


with the method. Since then I have used 
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last cut was taken out. This pinion runs 
perfectly true; the key was made a good 
fit on sides, and the top was a taper of 4% 
inch to the foot, the key just filling the 
key-seat on the top and bottom. Since 
then there has been nothing done to this 
pinion or key, and they have been running 
an average of ten hours each working day. 
Wo. A. FARNUM. 


[We have known more than one case 
of this kind where the hole was_ bored 
large enough to slip over the large part 
and then a thin split sleeve was used, mak- 
ing a much more expensive and a less safe 
and satisfactory job than that described 
by our correspondent. Every shopman 
probably remembers the wheel or pulley 
that was thrown away because the core 
was not in the center and the hole would 
not bore out clean all around, when, ex- 
cept for a little difficulty in boring, it 
might as well have been used as not, with 
the key on the slack side. Where the key 
is used it seems doubtful if more than 
about one-half of the circle does any of 
the holding.—Ed. ] 
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Reversed Momentum—Talc on 


Tracing Cloth. 


Editor American Machinist: 

The reason why passengers in English 
railway trains are shot back upon their 
seats when the train stops is due to a va- 
riety, or a combination, of circumstances; 
First, an English railway car is lighter 
than an American car, as a rule, especially 
with the short cars of surburban traffic. 
The Westinghouse brake is proportion- 
ately very much more powerful in Eng- 
land, because there are more brake cylin- 
ders per ton of train, and it is common to 
see a whole train slide into a station with 
all its wheels skidded. Passengers are al- 
ways ina hurry here to alight; half of them 
doing so before the train stops, and the 











USE OF THE “CR 
successfully the same method for a dif- 
ferent purpose. 

The sketch herewith shows a horizontal 
shaft. 
on this shaft at A and at B. 


four 


Originally there was a bevel pinion 
It was found 
necessary about years ago to put 
in an additional pinion at C. To get this 
pinion to the point C it was necessary to 
have the bore in the third pinion large 
enough to slip easily over the seats A or 
B. I therefore had the third pinion bored 
78% inches, which was 
the diameter of the shaft at C. After this 
was done the pinion was shifted on the 


out concentric to 


boring mill and another cut taken out of 
one side of the bore, so that the hole was 
large enough to let the pinion slip easily 
over seat 2, which was 8,'5 inches diam- 


eter. The dotted lines at @ show where 


E 





SCENTED” HOLE 


other half standing up and bracing them- 
to the 
action; for there is no brake put on the 


selves backward resist inertia 
passengers, and they do not tend to stop 
moving forward so quickly as does the 
Owing to the use of long 
the 


forward 


braked train. 
the 


course, 


which, 
the 


springs, body of car, 


of drags upon 
frame, tilts to a small angle, compressing 
the forward springs and the 
hinder ones. When the train finally stops, 


it does so very suddenly, and the springs 


relieving 


again resume their normal position, and 
jerk the carriage body back to an even 
The jerk of this, coming upon the 
passengers, who are all pressing back- 
wards in order not to be thrown upon the 
forward seats, upsets their equilibrium, and 


keel. 


very frequently throws them, by reason of 
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their own exertions, upon the rear seats 
The very severe action of the brake, which 
is tolerated, I suppose, because everyone 
is in a hurry—which is a statement with 
which, perhaps, Mr. Carlile will disagree 
—causes great wear of wheel tires and, no 
doubt, flat places, and much sparking; but 
it is indispensable where trains run close 
up to the platforms under steam, and one 
often wonders if a train really means to 
stop. Americans call it the abuse of the 
brake, but it has got to be done, or we 
might—‘“run over the edge,” so to speak. 
Anent the use of tale on tracing cloth, 
don’t fool around with scraping it for 
yourself, but buy some from your boot- 
maker, if you area man. Ladies use it in 
new gloves, and it is finely powdered and 
can be used out of a pepper-box. Its use 
is not so much to remove gloss as to 
absorb grease and enable ink to take. 
Wm. H. Booru. 
London, Eng. 
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HOLDING A SHIPPER 


Holding a Shipper. 
Editor American Machinist: 

I wrote you a week or two ago about 
tool-boards, and I see by the last paper 
that you were kind enough to print it. 
That little board by the head-stock was 
a kind of an idea of my own; so, of course, 
I thought it was a pretty good thing, and 
it certainly was quite handy. Talking 
about that started me thinking about an- 
other little thing that I had on that same 
lathe. This thing might not be of any 
use to anybody else, but it made running 
the lathe more comfortable to me. The 
lathe, when I got on to it, was about two 
years old, and when it came new the coun- 
tershaft had two friction clutches on it. 
They make better friction clutches now 
than they did when they first came out, 
and they had been having a circus with 
those clutches, and finally they had thrown 
the whole countershaft away and put up 
another one with square-jawed positive 
clutches. 

This countershaft had not been in use 
very long when I got on to the lathe, and 
for a while it seemed to work well enough. 
The jaws would give an awful knock when 
the lathe was started, and you could feel 
the jar in your teeth; but I soon got used 
to that. After a while the jaws got worn 
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smooth, and then the clutch got a notion 
of dropping out and letting the lathe stop. 
Sometimes when it dropped out the pulley 
would not quite clear, and it would keep 
on knock, knock, knocking so that you 
could hear it all over the shop, and the 
shop was a big one, and then sometimes it 
would drop off as smooth and quiet as a 
mud-turtle rolling off the bank; but I got 
sick of it anyway. 

The lathe was a pretty good length, and 
the shipper was up close to the head 
stock. That was all right for chuck work, 
but it was anything but handy when I had 
a long piece on the centers and had to 
cut a thread on the far end of it. I had 
so much bother with it that finally I got a 
strip A about three-quarters thick and an 
inch and a half wide, and fastened it to the 
The 


further end of the wooden rod was hung 


end oi the shipper by a wood screw. 
up to the ceiling by a string. This worked 
all right, and I got so that I never touched 
the shipper lever at all, but always grabbed 
hold of this rod wherever I happened to 
be. 

Then came the trouble about the clutch 
slipping out. The lever pulled backward 
to throw in the go-ahead driver, and one 
day it came to me all at once how to hold 
it. I got the stick B and jointed it to the 
shipper lever by another wood screw at 
C, and then when the clutch was thrown 
in I found where to cut the notch ); and 
when the end of the stick was dropped into 
that notch there was no danger of the 
clutch slipping out. When the stick was 
not wanted I let it drop on the screw 
I used to handle the whole business with 
one hand, I used it two or three years and 
I never had any more trouble about the 
clutch slipping out. I don’t know what I 
would have done if the shipper had worked 
the reverse way. 

MORRIS FULTON, 

Philadelphia, Pa. 


+. a A 
Logarithms. 
Editor American Machinist: 
There are two features in the use of 
logarithms that Mr. Jackson's articles 


do not seem to have touched upon—one 
of these is the avoidance of negative char- 
acteristics, and the other is the use of the 
arithmetical complement of a logarithm. 
These are both devices that are thoroughly 
practical, and that I have reason to be- 
lieve are in constant use by those who 
make a business of using logarithms; and 
if Mr. Jackson cared to supplement his 
articles by an explanation of these two 
points, I think very likely it would be ap- 
preciated by those readers who are just 


taking up this most useful branch of 
mathematics. 
I wish to raise my voice in favor of 


five-figure logarithms for ordinary work, 
as they are so much easier to work with, 
the interpolations being made mentally, 
which I do not think could be done with 
six-figure logarithms, unless the propor- 
table was very elaborate 


tional parts 
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Five-figure logarithms ought to give four 
places of natural numbers with accuracy, 
which I think would cover the majority 


of cases that the engineer has to deal with 








Of course, six and seven-figure loga- 
rithms have to be used sometimes; but 
their use should be restricted to cases in 
volving natural numbers of more than 
four places 
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as arranged in Newcomb’s “Trigonom 
Tables.” Each left-hand 
begins with an even 100 in the column of 
400, 
begins 


etry and page 


natural numbers, as 300, 500, etc 


while each right-hand page with 
Then 
each even 10 has the logarithms opposite 
it included between two horizontal rules, 
- and there is a little 


the even 50's, 350, 450, 550, ete 


as 340, 350, 300, etc 
extra space between 343 and 344, and also 
between 346 and 347. This divides the 
into groups of three 
bulk of the table, which 


easier to 


logarithms up 
throughout the 
makes it much carry the eye 
along a certain horizontal line of figures, 
without much risk of selecting the loga 
rithm just above or just below the one 
desired. As a further aid to using the 
table, the column rule between the col 
umns headed “4” and “5” is extra heavy, 
which lessens the chance of error in tak 


ing out the fourth figure of natural num 


ber. I do not know whether this arrange- 
ment is carried out in other tables, but 
give it here for the benefit of those who 


know a good thing when they see it 
WALTER GRIBBEN. 


Tackson’s articles on Logarithms 


[Mr 
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were not written with a view of exhaust- 
ing the subject, but to present the essen- 
tials in as clear a manner as possible, and 
at the same time cover all ordinary appli- 
cations. We can fully indorse Mr. Grib- 
ben's opinion of the usefulness of five- 
figure tables. Mr. Jackson’s first article 
said that “five-figure logarithms are suf- 
ficient for the majority of practical calcu- 
lations.” 

The section of a table given by Mr. 
Gribben certainly has some useful points. 
\nother excellent five-figure table may be 
found in Trautwine’s “Pocket Book.’— 
Ed. | 

A A & 


Tests of Oil. 


Editor American Machinist: 

In your issue of April 23d you publish 
an inquiry made by me as to simple 
methods of testing engine and machine 
oils. I have carefully studied Mr. W. E. 
Crane’s answer (in same issue) and have 
experimented in the line indicated by 
him. 

Assuming that 


whether or not a given sample is com- 


one can determine 
posed of mineral oil alone, or of a com- 
pound of mineral with animal or vegeta- 
ble oil, how is it possible to further deter- 
mine its value as a lubricant? Have 
studied several descriptions of oil testing 
machinery, etc., but would like any in- 
formation you or your readers can give 
about quick and simple ways of testing 
oil which do the 
chemical or mechanical laboratory. 


not involve use of a 

I have two samples of mineral oil which 
are quoted at 16 and 45 cents. How can 
I tell which of the two is better if the labels 
are changed? We believe that Professor 
Thurston can do it; but how do your prac- 
tical readers find out? Have tried look- 
ing through it, shaking the bottles and 
smelling of it; but, not being “Sherlock 
Holmes,” this has not given accurate re- 
sults, 

Please believe that I have no wish to 
claim too much of your attention, but I 
do want and believe 
you or your readers can give it. If they 
will treat this matter as exhaustively as 
they do other subjects— ‘How to Break 
a Bar of Iron,” for instance—it may in- 
terest other buyers of oil as well as my- 


some information, 


EDMUND MorRRISs. 
a a Aa 


Foot-Press Girls. 
Editor American Machinist: 

I would like to say to Mr. F. E. Bright 
that I have held the watch on a girl for 
she “nicked” twelve 
I don’t know how 


self. 


ten minutes while 
hundred 4-inch dials. 
long she could have kept up that speed, 
for at the end of that time she had talked 
me blind (not kicked, as I was above the 
danger Mr. Herlt slyly hints at) and piled 
But the 
fastest work I ever saw was hair-spring 
I did not time 


up work till it was in her way. 


wedges by the same girl. 
her on that work, but am convinced that 


AMERICAN MACHINIST 


she can do 150 per minute for an hour at 
a stretch. As for her “‘release,”’ I am sure 
it can be bought, and if the gentleman will 
write to me I will send him her address; 
but I am of the opinion that it would be 
useless for him to negotiate with her, as 
he is on the wrong side of the pond. Her 
parents disapproved of the manner in 
which the late William Hohenzollern dis- 
pensed justice and taxes, and came over 
before she came to town. But neither 
they nor she are any better pleased with 
the way young Billy H. is cutting his jib. 


r 
Z- 1Tz 
| 
| 
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It appears as if the answer should have 
been given for a wrought-iron shaft, in 
which case the modulus of elasticity would 
be 26,000,000 pounds, as given by some 
authorities. I may be wrong in my as- 
sumption, but give my ideas for what they 
are worth. W. H. WAKEMAN. 
[We sincerely hope and trust that no 
one is building an engine with such a shaft 
with such a weight upon it. It is very 
clear that the deflection as we computed it, 
applied alternately at any opposite points 
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AUTOMATIC MILLING MACHINE 
What is Mr. Bright doing over there for each revolution, would very soon 


in the land of the pretzel, anyhow? Why 
don’t he come home if he wants to keep 
up with the procession? Come to a good 
town; come to Peoria, and I will hustle 
around and find you something to do. 
Peoria, Ill. D. M. HuMIsTon. 
A , A 


Strength of Engine Shafts. 
Editor American Machinist: 

It appears to me as if a mistake has been 
made in giving the answer to Question 
No. ror in the current issue, for I think 
that the formula that you give was taken 
from some architect’s book, given for the 
purpose of determining the deflection of 
a cast-iron beam used in the construction 
ofa building. Is anyone building engines 
with cast-iron shaits, and putting a load 
of 100,000 pounds on the middle of them, 
when the diameter is only 16 inches and 
between bearings 14 feet? 


the distance 


break it; but our opinion was not asked 
for upon that point.—Ed. ] 
a A A 


Threading Dies—Soap Suds or 
Lard Oil? 
Editor American Machinist: 

I wish to thank “Treb” for his kind in- 
formation in regard to threading dies. [I 
have no doubt but that a die made the 
way he describes in your number of May 
14th would give good results. The teeth 
seem to be good and strong, and the holes 
are of such a size as to afford plenty of 
I have 


room to chips. suggested this 


style to the boss, but he does not seem 
not to have an 


the 


to favor it, and I am sorry 
opportunity to give it a trial. In 
meantime we are keeping right on in- 
creasing our scrap heap. 

It would also be interesting to know if 
there is any saving in using soap water in- 
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stead of lard oil. It seems to me, taking 


into consideration that speed and feed 
must be slower in using soap water, and 
tools wear out much quicker, that there is 
no saving at all and lard oil would be the 
MONITOR. 


cheapest after all. 
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may be connected thereto by the clutches 
04+ 05, which are controlled by shaft R. 
This shaft is,in turn, shifted longitudinally 
from link S, which receives its motion 
from levers S? S84, driven by adjustable 


trips S5 S¢ on the ram (Fig. 1). Shaft R 
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AUTOMATIC 


Recent Inventions in Metal-Work- 
ing Machines. 

Figs. 1, 2, 3 and 4 show in plan, side ele- 
vation, sectional plan and vertical, longi 
tudinal section, an automatic milling m 
chine, the invention of Messrs. W. & 
Moltrup, of 

The machine is designed to automati- 

bar of 
and 


a- 
3 
Seaver Falls, Pa. 

cally feed from a stock, clamp, 
cut off 
pieces, and is especially adapted to finish 


shape, discharge formed 
standard taper keys. 

(1 is the main driving cone and the cut- 
ter—which comprises formed mills and a 
cut-off saw—is mounted on the recipro- 
cating ram B, with a swivel head D, and is 
driven through the train C FS F4 F3 F1 F, 

The knee is provided with the usual 
vertical and horizontal adjustments, best 
shown in Fig. 4, which figure also shows 
the automatic work clamp #1, driven, as 
will be readily understood, from cam H® 
on the intermittently revolving shaft 19. 

Through train K K1 K2 K° A4+P Pt the 
ram is given its quick return, the forward 
accomplished (see Fig. 3) 
N6 N7 N90 O19 O2. 


feed being 


through K1 N3 and this 


rate of feed is varied by moving friction 
wheel V® across the face of A! 

Both Ktand 0? run loosely on shaft A'°, 
to which Pis keyed, an Jeither be -el or worm 


MILLING 


MACHINE, 














It is, of course, necessary to unlock the 
vise and feed the stock only at the end of 
the cut and while ram B is retracted, and 
these operations are accomplished as fol 
Through train A5 A®L 11 L110 M 
M10 M3 (Figs. 2 and 4) is driven gear M4, 


lows: 


which is clutched to shaft H1° by the ac- 
tion of dog 7! and hinged trip 75 (Fig. 1), 
the latter adjustable on the ram. 

A single revolution of 1° serves to un- 
lock and relock the vise and, while it is 
the stock, by 
means of the train J® J? JjJ® J* J! > this 


unlocked, feed forward 
last carrying a chain J attached to a car- 
riage on ways JJ, in which carriage the 
outer end of bar of stock is clamped 

It will be seen that the machine is en 
tirely automatic, combines features of both 
shaper and milling machine, and can be 
adapted to a wide range of plain milling 
on small duplicate parts. 

Fig. 5 shows in side elevation a pulley 
Mr. 
The 


machine is easily adapted for crowning 


crowning machine, the invention of 
S. H. St John, ot Canyon, Colo. 
either wood or iron pulleys. 

The cutters @ are adjustable in radial 
slots of the head J, and the work J is 
adjusted, by the parallel chain-connected 
screws Mf, to such height that the cutters 
strike it at, or but slightly above, the cen 
ter. As the pulley is set with the center 
with the axis of C, 


of its face coincident 


and as the cutters travel in a circle whos« 


radius may be varied to vary the amount 
of crowning, it will be seen that any point 


in the center of the pulley face, when 


shaped by the cutters, must be farther 


from its axis than corresponding points 


on the edges 























FIG. 5. 


PULLEY-CROWNING 


has also a triangular toe-piece which rides 


over a capped spring FR‘, giving to the 


a rapid, positive throw; while 
locked 


and hand lever R5, 


clutches 


both clutches may be open by 


wedge R3 


MACHINI 
The pulley is revolved by the train 
1K iJ; the last a worm meshing with 


worm wheel # on the pulley-carrying 


shaft. Screw FP adjusts the frame later- 


lly for different-sized pulleys 
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Copying Machine Designs. 

Besides the many good things in ma- 
chine construction for which Cincinnati 
and vicinity are to be credited, it is not 
to be denied that there is and for years 
has been from that quarter, more com- 
plaints of copying and stealing designs 
than from any other locality in the coun- 
try. Just now discussion of this phase of 
the business is particularly lively; and if 
the ethics of the question may be decided 
from the general consensus of opinion, it 
seems likely that the city named may do 
very much towards the establishment of 
a code of ethics which shall apply to such 
work and in time be universally recog- 
nized—at least, if free expression of opin- 
ion will bring this about, much will be 
done in that direction. 

Years ago, John Steptoe, of blessed 
memory, have established in 
Cincinnati the practice of making abso- 
lute copies of other machinery builders’ 
It was his custom to purchase 


seems to 


designs. 
a machine, take it to pieces and give the 
parts to his workmen in lieu of drawings. 
Having little or no conception of what 
good work meant, he succeeded in imi- 
tating proportions and appearances only, 
his deficient fittings and workmanship 
rendering his copies little better than 
The spirit 
of the practice thus “started years ago 


caricatures of their originals. 


AMERICAN MACHINIST 


seems still to prevail in the vicinity in 
which he lived, though, of course, there 
are shops there that are entirely free from 
it, and, in fact, are the greatest sufferers 
and complain most bitterly of it. 

We find that those builders who either 
are themselves machine designers or em- 
ploy such men, are disposed to put a 
rather liberal construction on the term 
“copying,” and that a good deal of what 
is really copying can be done without pro- 
voking much severe censure, so long as 
there is sufficient variation from the origi- 
nal design to enable one to readily dis- 
tinguish between the original and the 
copy without looking at the name-plates; 
but when parts of the original machine are 
used as patterns in the foundry, and in 
place of drawings in the machine shop, or 
where a cheap draftsman actually meas- 
ures every part of a machine and dupli- 
cates it as exactly as possible, this is 
usually denominated as no better than 
other kinds of stealing; and when a con- 
cern appropriates the engravings in an- 
other’s catalog and duplicates them ex- 
actly, showing every wrench, gear wheel 
and pulley arm in exactly the same posi- 
tion, more severe terms are usually em- 
ployed in characterizing such practices. 

A Cincinnati wood-engraver, seeking 
work in Hamilton, innocently showed, as 
a sample of his work, proofs of engrav- 
ings which were duplicates in every par- 
ticular of engravings in the catalog of the 
establishment in which he was seeking 
work. Upon being questioned, he said 
his copies were given to him in the form 
of prints from wood-engravings which 
had been cut out and pasted on sheets of 
paper. He photographed these upon his 
blocks, and, of course, duplicated the en- 
egravings. 

One of the engravings so made had 
been previously sent to this office, with a 
request to use it in an illustrated descrip- 
tive article. It was declined on the 
ground that we are now using only our 
own engravings, and are illustrating only 
those machines which we consider have 
at least some new features or points of 
technical interest. 

Inquiry develops the fact that, where 
the original builders are using 
forged steel crank shafts for their ma- 
chines, the copyists are using a plain 
round bar with a cast sleeve shrunk on for 
the crank. This is probably fairly illus- 
trative of the difference between original 
machines and copies of them. Yet it is 
not unlikely that this firm would tell a 
prospective customer that their machine 
was in every respect an exact duplicate of 
the Hamilton machine money. 
A man who was in the market for a planer 


solid 





for less 


some time ago, and who proposed to buy 
a well and favorably known Cincinnati 
machine, actually bought one in another 
shop at a lower price upon the basis of a 
statement that the machine was the exact 
duplicate of the other in every respect— 
as exact a copy as close calipering and 
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measuring of an original could produce— 
for less money. 

There is no moral defense for such a 
practice. Someone must pay for machine 
designs and for draftsmen’s labor. It is 
certainly the same in principle as any 
other kind of stealing when this labor is 
appropriated in such a manner, and it is 
our belief that the courts ought to and, 
possibly would afford relief in such cases, 
independently of the question of patents. 

It is also our belief that when a man sells 
a machine to another, he sells only that 
particular machine, and not the design of 
it, nor the skilled labor which determined 
by computation or by careful experiment 
the proportions of it; and if there is in the 
common law no principle that will give 
the original builder any protection from 
such copying as we have described, then 
there certainly ought to be, though, of 
course, we admit that the location of the 
line between legitimate following of good 
established practice and illegitimate and 
dishonest copying might in some cases 
be difficult. But there ought to be no 
doubt whatever as to the character of the 
practice of measuring and closely follow 
ing every size and every detail of another's 
design, and the originator of a machine so 
copied ought to be able to secure an in- 
If he 
cannot do so, then the law fails to protect 


junction and to recover damages. 


him in his plain rights. 
 * & 
Admission Requirements to Engi-. 
neering Schools. 


last 
other communication on the above-named 


In our issue we published an 
subject. 

That portion of our correspondent’s 
letter which touches upon admission re- 
quirements, adopts the conventional idea 
that high scholastic requirements insure 
the selection of the best men. This we 
deny. As we have said before, the effect 
of such a system is not to select those of 
the greatest ability, but those who have 
enjoyed the best opportunities in a par- 
ticular line. 

We, no more than our correspondent, 
would favor low admission requirements 
in a broad sense of that term. We would: 
only admit those who by their industry 
and application have made the best use 
of their time. We consider, however, 
that a portion of the applicant’s time may 
have been just as profitably spent in going 
through an apprenticeship as in attending 
preparatory schools. The acquirements 
obtained by some in the shop should be 
recognized as of equal value with those 
obtained by others-at school, and the pos- 
session of either to a sufficient degree 
should qualify for admission. As long 
as the schools maintain shops, they admit 
the value of shop training, and we are 
unable to see even the foundation of an 
argument against the ranking of shop. 
admission 


experience as an alternative 


requirement—shop, experience being ac- 
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cepted from those who have it; and mathe- 
matics, languages and the rest from those 
who have them. Of far greater import- 
ance than acquirements of any kind is fit- 
ness and taste for the work, and we know 
no better test for a boy’s fitness or love 
for the pursuit of mechanical engineering 
than his having deliberately served an ap- 
prenticeship.. Compared: with the mere 
capacity to learn lessons in remotely re- 
lated subjects, its superiority is a thou- 
sandfold. While, therefore, the conven- 
tional requirements test the 
opportunities and the use he has made oi 
them, the apprenticeship test would to a 
large degree determine what the school 
test cannot—the applicant’s fitness for his 
work, 

The correspondence which we have 
published on this subject shows that these 
facts are already recognized by educators 
to a gratifying degree, and we believe the 
time will come when they will be univer- 
sally acknowledged as truisms. 

A A A 


An Old and Honored Blacksmith 
Dead. 

John Reid, for many years a practical 
blacksmith and horse-shoer in this city, 
died on June 2d. He was born in Ire- 
land eighty-three years ago. He enlisted 
in the Ninth Royal Lancers and served in 
India. He came to New York in 1855 
and started a blacksmith shop. He was 
located at Broadway and Forty-fourth 
street, and was considered such a master 
of his trade that the best trotting horses 
of the country were sent long distances 
to his shop to be shod. J.I.C., Gold- 
smith Maid, General Butler and others 
were regularly sent to him. 

A A A 


Questions and Answers. 


Name and address of writer must accompany 
every question. tions must pertain to our 
seein and be of general interest. We can- 
not undertake to answer questions by mail, 

(113) F. M. K., Warren, Pa., writes: 
Suppose we take a pulley of any diameter 
and, say, 3-inch bore, and balance it upon 
a 1%-inch shaft; will that pulley be bal- 
anced as accurately as if it was balanced 
on a 3-inch shaft? A.—A pulley cannot 
be balanced as accurately upon a shaft 
that is smaller than the hole. See our 
issue of August 22, 1895, page 671, where 
this is explained. 

(114) J. H. L., Texarkana, Tex., writes: 
I have to determine which way to convey 
power in a certain case, and I do not know 
which is best. It can be done by sprock- 
ets and chain, or by bevel gears. Which 
will be the most enconomical in power 
consumed and the most durable? Ball 
bearings are to be used, and perfect rigid- 
ity and perfection of workmanship are as- 
sumed. A.—So little data is given us in 
this case, especially as to speed and power 
and the relative location of the shafts, that 
it would be unwise to hazard an opinion. 
Chains and sprocket wheels usually run 
in situations adapted to spur gears rather 
than bevel gears. We can say in general 
that the chances are decidedly in favor of 
the bevel gears, especially as to dura- 
bility. 


applicant's 
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(115) D. C. S., Connellsville, Pa., writes 
I have charge of an ice plant and am 
bothered by the steam condenser scaling 
—a Frick submerged condenser. We have 
artesian wells, and the water from them 
causes a sandy scale to come upon all 
steam pipes that are in contact with the 
water. Some people say that it is white 
sulphur in the water. The substance that 
comes out at the steam joints tastes like 
lye. Please tell me what will remove the 
scale by putting it in the condenser and 
boiling © gyroseen Fotos that will not injure 
the boiler, as we feed from the overtlow 
oi the condenser. The boiler does not 
scale, but a- white substance like ‘lime 
forms in it, which does not cake. A.—We 
are unable to advise from the above state- 
ment of the case. The water and the de- 
posits spoken of should be analyzed by a 
competent chemist. It seems evident that 
the water is very bad for both the con- 
denser and the boiler, so that here would 
be a very proper place to use a device for 
cooling the water from the condenser and 
using it over again. Several of these de- 
vices have been described or mentioned 
in our columns lately, and they are com- 
ing into general use. 

(116) Subscriber, Bennington, 0., 
asks for instructions for setting the valve 
of a Garr-Scott traction engine, which is 
fitted with a link motion. A.—We are not 
acquainted with this engine, or the pe 
culiarities of its valve gear. If the engine 
is always worked in the full gear, it is 
only necessary to set the valve for equal 
lead at the two ends of the cylinder, as 
would be done with a plain slide valve— 
going through the operation for both for- 
ward and backward gears. After the 
valve is set for one gear, any change to 
equalize the lead for the other gear should 
only be made by changing the length of 
the eccentric rod for the second gear, as 
any change in the valve rod would dis- 
turb the adjustment already made for the 
first gear. After setting for the second 
gear, the valve should be examined for 
the first gear, as the second setting is lia- 
ble to disturb the first. If the link is to be 
used in notched-up positions, it will be 
necessary to examine the valve for these 
positions, as the lead is less when notched 
up than in full gear, and if too little lead 
is given to the full gear there may be 
none or Jess than none when notched up. 
Should this prove to be the case, the lead 
ior the full gear should be increased and 
the operation be gone over again. 


(117) A. A.. Beloit, Wis.. sends us a 
sketch comprising a vertical water-wheel 
shaft, 65 revolutions per minute, with a 
bevel gear of 76 teeth driving a_ bevel 
pinion of 26 teeth upon a horizontal shaft; 
a pulley on this shaft drives a 30-inch 
pulley on a second shaft, and a 76-inch 
pulley on this second shaft drives to a 24- 
inch pulley upon a dynamo, the speed of 
the latter being about 800 revolutions per 
minute, and about 50 horse-power being 
transmitted. Then a second sketch is 
given, showing, instead of the first gear, 
a pulley 9 feet 8 inches diameter on the 
vertical water-wheel shaft, and an 18-inch 
quarter twist belt driving to the 30-inch 
pulley on the second shaft, and the 76 
inch pulley driving to the 24-inch pulley 
on the dynamo as before; and the question 


is asked how much power would be 
gained by the latter arrangement, or by 
an equivalent rope drive. A.—We do not 


think that there would be any appreciable 
gain of power by either of the proposed 
changes, and cannot consider either of 
them as good as the gears. We have 
never known a quarter twist belt as wide 
as 18 inches to run satisfactorily, either 
with or without an idler or carrier pulley 
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The rope drive would be more expensive, 
but could be arranged to run all right; 
yet even then we cannot see any advantage 
over the gears. The gears may be in bad 
condition; but if they are all right, or can 
be put right, we would not change them. 


(118) H. H., Madison, Wis., 
method of calculating the pitch diameter 
of a bicycle sprocket wheel, the diametral 
pitch and the depth of the tooth; he also 
asks whether there is any difference be- 
tween the meaning of the pitch of a gear 
and the pitch of a sprocket wheel, and, if 
so, what is the difference; also what pitch 
is most used on bicycles. A.—We may 
well ask what our correspondent expects 
to do with these particulars if he gets 
them, which he is not likely to. The 
shapes of gear teeth are fixed, while those 
of bicycle sprocket wheels are not. There 
are so many different styles of chains in 
use, each calling for a different shape of 
sprocket, and they vies hold of the chain 


asks tor a 


in so many different ways, that any defini- 
tions which we might invent for the 
sprocket wheel, to correspond with the 
pitch dimensions of a spur gear, would 
be found in many cases not to fit. The 
chain and the sprocket wheel may be re- 


garded as a rack and pinion, and then the 
pitch would be the distance from one point 
in the chain, when straight, to the next 
similar point, and when the chain was 
lapped around the wheel it might be con 
sidered as forming a regular polygon, the 
pitch diameter of which would be the 
diameter of a circumscribing circle. Thus, 
if the pitch of the chain was 1% inches, 
and the wheel had 12 sprockets, 1%4 inches 
would be the side of the polygon, and, as 
the diameter of the circumscribed circle 
is to the side of a duodecagon as 1 : 3.8638, 


the pitch diameter would be 3.8638 X 
1.25 = 4.83 inches. The diametral pitch, 
then, would be 12 + 4.83 = 2.48. It is to 


be understood, however, that the compu- 
tations regarding the pitch of spur gears 
are not properly applicable to bicycle 
sprocket wheels. 
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The Use of the Slide Rule. 


BY F. A. HALSEY. 
Part Il.—Multiplication. 

In the days of the English slide rule, 
the upper scale of the body was desig- 
nated and stamped as the “A” scale, the 
upper one of the slide the “B,” the lower 
one of the slide the “C,”’ and the lower 
“one of the body the “D” scale. The pres- 
ent arrangement of the French rules is 
undoubtedly better than the old English 
arrangement, but the omission of these 
designating letters is to be regretted, as 
they formed a most convenient method of 
naming the different scales. In what fol- 
lows, the above letters will be used to in- 
dicate the different scales, and will be 
found on the engravings. 

The engravings which follow have been 
made directly from a slide rule, and give 
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6 on A, which is obviously correct. The 
explanation should be obvious from what 
has preceded. The distance from I to 2 
on A is really the logarithm of 2, and the 
distance from 1 to 3 on B is the logarithm 
of 3. These logarithms the rule has added 
together. The logarithm of 2 plus the 
logarithm of 3 is the logarithm of 6, which 
is read from scale A. 

In the same way, multiply 3 by 4, as 
in Fig. 3. Set 1 of B below 3 of A. Above 
4 of B will be found 12 on A. The read- 
ing 12 will be plain if we remember that 
the middle mark of A is 10, and the 2 to 
the right is now 20. The space between 
10 and 20 is divided into 10 main sub- 
divisions, of which the first is 11, and the 
second, with which we are now concerned, 
12. The next, which we do not now want, 
is 13; the next 14, and so on. The same 
result could obviously be obtained by 
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300, the middle mark will represent 1,000; 
the next main sub-division, 1,100; and the 
next, 1,200. It should be noted here that, 
having set the rule to multiply by 3, we 
can multiply any number by 3. Thus, 
opposite 5 of B we find 15 on A; opposite 
6 of B we find 18 on A; opposite 7 of B, 
21 on A, and so on. This feature is char- 
acteristic of all slide-rule work, and is 
often of great convenience. 

At this point the reader is in a position 
to begin the education of his eye. Let 
him go through the entire multiplication 
table with the rule. First set to multiply 
by 2, and go through the 2’s; then set to 
multiply by 3, and go through the 3’s, and 
so on for the entire table. Going through 
problems of which the results are known 
will enable the readings to be checked at 
once, and the education of the eye will be 
rapid. 
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the sub-divisions as found on the rule 
As, however, in the use of the upper scales, 
but a portion of the length of the rule 
is ever used in any one problem, only 
that portion of the rule actually used is 
shown, thereby increasing the openness of 
the divisions with a given size of engrav- 
It is believed that this method of 
showing the instrument on paper will en- 
able the reader to grasp the operations 
more readily than the usual assortment of 
diagrams, which bear no resemblance to 
the actual rule. In carrying out this idea, 
however, it is necessary to show both 
upper and lower scales; but it is to be 
understood that in the problems which 
follow, up to those which take up the 
subject of square roots and areas 
circles, the upper scales only are used. 

Asa first problem, multiply 2 by 3. The 
procedure is shown in Fig. 2. Set 1 of B 
below 2o0f A. Above 3 of B will be found 


ing. 


of 


Fig. 4. 


setting 1 of B below 4 of A, when above 3 
of B would be found 12 on A, as before. 
This the reader should do, with an actual 
rule. 

Had our problem been to multiply 30 
by 4, the setting of the rule would have 
been as before, the 3 of A being now read 
as 30. The middle mark (as will be seen 
by running up the scale) would now be 
100; and the 2 to the right, 200. The first 
main sub-division to the right of 100 would 
be 110, and the next 120, which is the 
product of 30 by 4. This illustration is 
not given to show the method of finding 
the true value of the product when multi- 
plying large numbers, which is_ better 
done otherwise, but to show the manner 
in which the numbers of the rule lose their 
absolute values in the mind, and really rep- 
resent figures only. In the same way, 
multiplying 300 by 4 would have given 
1,200, since, if the first 3 of A represents 
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The next step is the multiplication of 
When using the slide 
rule, all fractions must decimals. 
The rule will change vulgar to decimal 
fractions, or vice versa, in a twinkling, as 
will be shown later; but decimal frac- 
tions only will be considered here. Multi- 
ply 3 by 2.5, for which the rule is already 
set in Fig. 3, 1 of B being below 3 of A, 
and above 2.5 of B will be found 7.5 on A. 
If we wish to multiply 3 by 2.75, the same 
setting will give it, as above 2.75 of B will 
be found 8.25 on A. In this case the last 
figure must be estimated, as the divisions 
are not fine enough to give it. It is in 
thus estimating the last figure (which must 
often be done) that the small error to 
which the slide rule is subject comes in. 
The first factor of our multiplication, or 
indeed both factors, may be fractional. 
The circumference of a circle is found by 
multiplying the diameter by 3.14, and is a 


fractional numbers. 
be in 
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case of fractional multiplication. Place 1 
of B below 3.14 of A, as in Fig 4. ,(Most 
rules have a special mark on A for 3.14, 
as in the present case.) Now, above 2 of 
B we find 6.28 on A, which is the circum- 
ference of a 2-inch circle. In the same 
way, above 3 we find 9.42, and above 4 we 
find 12.6. In the same way, we may read 
off the circumference of a 2.3, 6.7 or 8.15- 
inch circle. In other words, the rule as 
now set is a complete table of circum- 
ferences. This offers another admirable 
means of educating the eye. Let the 
reader turn to a table of circumferences, 
and by it check off his determinations of a 
large number of circles by the rule. This 
should be done before going further. This 
education of the eye must be accom- 
plished. There is no better way of doing 
it than this, and now is the proper time to 
do it. 
(To be Continued.) 
A A A 


Fatak’Success of an Aged Inventor. 

Mr. H. S. Roper died suddenly at Cam- 
bridge, Mass., on June 1st, while exhibit- 
ing a steam bicycle of his invention. Mr. 
Roper was seventy-three years old. He 
had a race upon the track with Tom But- 
ler, a very fast wheelman. He defeated 
Butler, and, much elated, started on a 
record-making run. Several spectators 
cheered him as he flew past the grand 
stand. On the round it was 
noticed that the wheel was going very un- 
steadily and on nearing the stand Mr. 
Roper fell off, and the wheel fell upon 
him. When picked up he was found to be 
dead, and an autopsy showed that the 
death was due to heart disease. 

Mr. Roper, as a machinist and inventor, 
had been associated with Elias Howe, 
Alvin Clark and Spencer in the manufac- 
ture of their specialties. He had been 
interested in steam propulsion more than 
forty years. He applied steam to an old 
velocipede in 1869. The perfected ma- 
chine by which the inventor died, was a 
safety with the engine between the wheels. 
Its weight, complete, was 150 pounds. 
It had made 40 miles an hour on the road. 


A A & 


Electrical Theory and Practice—“ Let 
Us All Claim Everything.” 

“Obedient to the advice of the ‘Elec- 
trical Journal,’ given in this column some 
time since, the bulwark of conservatism 
heretofore surrounding the doings of elec- 
trical scientists has been irrevocably 
broken down, and now it seems that all 
hands and the cook are storming the 
citadel of popular approval. To date we 
are able to report that Mr. Edison seems 
to be in the lead, with Mr. Tesla a close 
second, and the rest nowhere. There is ap- 
parently a common fear that some other 
fellow will do something creditable. It 
has therefore become necessary for us to 
‘claim everything.’ In this way we will 
be on hand if anything good results. It 
is true that we lose a good deal of time 


seventh 


’ 
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running the publicity and promotion shop 
of our factory, but it is a safe plan and 
worthy of emulation and critical atten- 
tion.” —“Electrical Journal.” 


a ae 
For Better Patent Solicitors. 


The following from the annual report 
of the Commissioner of Patents is com- 
mended to the attention of those who 
have to do with the Patent Office: 

In a former report I had the honor to 
recommend that authority be given to the 
Commissioner to frame rules, subject to 
the approval of the Secretary of the In- 
terior, for the admission of practitioners 
before the office to an organization to be 
designated the patent bar. Further re- 
flection has led me to attach increasing 
importance to this measure, and has in- 
duced a belief that a noticeable evil from 
which inventors and the public suffer 
would be mitigated, if not almost removed. 

It would be a manifest injustice to es- 
tablish a patent bar to be composed ex- 
clusively of lawyers. Some of the most 
capable and honorable solicitors practic- 
ing before the office have chosen other 
professions than the law, and it not in- 
frequently happens that the mechanical 
expert is as well qualified to conduct the 
work of a solicitor before the office, as 
those who conduct at the same time a 
patent-law practice before the courts. No 
suggestions now made or that have been 
heretofore made, had any thought of ex 
cluding men of this class from any of the 
privileges of the proposed patent bar. 

It not infrequently happens that a prac- 
titioner, perhaps under the stimulus of a 
contingent fee, has so presented a meri- 
torious invention that no adequate claims 
are found to be allowed. It is obvious, on 
careful inspection, that claims might be 
drawn which would cover the invention 
and thus secure to the inventor that which 
was his own, and which would be allowed 
in a later action on the case; but instead 
of bestowing the requisite attention and 
upon the the unfaithful so 
licitor promptly directs the cancellation 
of all claims objected to, and thus puts 
the application into condition for allow- 
ance with an inadequate claim. 


labor case, 


Again, 
the unscrupulous solicitor takes an appeal, 
or a series of appeals, upon a case that is 
squarely and indubitably met by the refer- 
ences, for no assignable reason other than 
to secure from some unlettered client the 
appeal fee; for in such cases, though the 
appeal be regularly taken, no appearance 
is made before the appellate tribunal, no 
brief is filed, and the inventor is left in no 
better state but somewhat the worse for 
this petty system of plundering. Another 
class is not infrequently seen about the 
elevator in the Patent Office, lying in wait 
for those who have traveled hither for the 
purpose of presenting their inventions in 
person. They are without a known place 
of business other than the attorney's 
room in the Patent Office; and against all 
these the establishment of a patent bar 
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would provide a barrier, and it would, to 
some extent, insure to inventors a guaran- 
tee that those who have a right to practice 
here are men of recognized integrity and 
of ascertained fitness and capacity. 

As matters now stand, any one who has 
not been proved before the Patent Office 
to have retained the money of his client 
or to have been guilty of other gross mis- 
conduct, and so refused recognition under 
section 487 of the revised statutes, is per- 
mitted to practice before the office, what- 
ever his attainments may be, whatever 
his character or capacity. 

It is thought that a conservative regu- 
lation upon the subject of admission to 
practice before the office is necessary for 
the protection of inventors against the 
greed of some who, as patent agents, 
solicit their business, and against the in- 
competence of others. 

I therefore respectfully recommend that 
authority be given by legislation for the 
enactment of rules and regulations con- 
cerning the admission to a solicitor’s bar 
of those entitled to practice before the 
Patent Office. 

. ~ A 


Commercial Review. 


New York, Saturpay Evenine, JUNE Oru. 


Engines, Boilers, Pumps, Etc. 

It is fortunate if we can bear in mind 
the role that politics and the season are 
playing upon the stage of trade, for in 
view of this fact, it is possible to consider, 
without utter despair, the present state of 
the market. 
ing to the appearances in this quarter, 


Were we to say that, acccid 


steam engines are in a worse situation 
to-day, commercially speaking, than they 
ever before have been since their inven 
tion, we should come about as near the 
truth as the average trade report. The 
New York agent of one of the old and 
well-known companies remarked yester 
day: “This is the dullest time we ever 
experienced; nobody expects to make any 
money.” It 
some, that if they can clear the cost of 


seems to be the case with 


their engines they are doing pretty well, 
nor are all fortunate enough to do even 
But this is presenting the situation 
from its dark side only, and perhaps there 


this. 


have been periods since 1892 when busi- 
ness was even more at a standstill than it 
is at present. 

According to most reports, boilers, like 
engines, are very dull, notwithstanding at 
least two well-known concerns could be 
mentioned which find trade active 

A fairly bright spot on a gloomy back- 
ground is the city office building demand 
for steam plants, which has loomed into 
view. just been 
made of the contract given out for the 
sky-scraping St. Paul building, of this 
city, now partially erected. Eddy dyna- 
mos have been chosen to furnish light 
Straight-Line engines to run them,and the 
Babcock & Wilcox Company is to supply 
boilers 


Announcements have 


The same company equip Have- 
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meyer’s new building, Prince street and 
Broadway, with 500 horse-power of boil- 
ers, the Manhattan Hotel with 600, and 
are erecting 1,000 horse-power for Alt- 
man’s store, on Sixth avenue. 

But we do not mean to imply that the 
building trade this year is at all unusual. 
A leading valve company, of whose busi- 
ness it is said to be an important factor, is 
having an exceedingly unsatisfactory time. 

The market for steam pumps is acknowl- 
edged, by those concerns with whom we 
have been able to communicate, to be 
dull, flat, and generally uninteresting. 
Not a great deal of water-works construc- 
tion is said to have been done this year. 

We learn that the Roberts Boiler Co., 
manufacturers of marine boilers, have 
been able, during the past few years, to 
pay 10 per cent. dividends, although, owing 
to the stringency of the times, the sur- 
pluses have not been as great as formerly, 
and they consider that this year has been 
about as good as last. 

A steam pump manufacturing company 
write us from the West: “Business in the 
month of May compares very favorably 
with last year, and is about the same as in 
April. In some lines of our work busi- 
ness is fairly brisk. Business generally 
is quiet.” 

The Kensington Engine Works, of 
Philadelphia, which manufacture steam 
goods, report of their business: “While 
the present business situation is one 
that is far from satisfactory, yet we 
have received such an amount of orders 
that we do not see that we have any right 
to complain. We have had our share, 
and rather more. We have done more 
business in volume, but the profits have 
shrunk to such an extent that there has 
been no pleasure in doing it. This is the 
situation as we find it, namely, that we 
are simply selling goods without a profit. 
That is, our men are getting the benefit, 
and we are going without any profit. This 
condition must change, or we will over- 
come it by making no attempt to take 
orders, without we can be sure of a profit; 
meanwhile, we will amuse ourselves as 
best we can, and wait until times improve, 
use what little money we have left, and go 
fishing, and let some other fellow take the 
work.” 

A feed water heater company in one of 
the Eastern States report: “The demand 
for feed water heaters for the last month 
was better than we anticipated. There 
has been a material decrease in the num- 
ber of steam plants that have been erected 
for the last few months, but our May 
trade held up very well.” 

In steam specialties the state of trade 
is apparently better than in the larger lines 
of steam machinery, although the prices 
still are low. These goods are more or 
less of a necessity, for which there must 
always be some demand while engines are 
kept running. A leading house, selling 
steam gages and similar specialties, has 
found the first half of this year better than 
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last and the month of May fairly good, 
on the average, although trade fell off 
after the first fortnight. Another concern 
has had 30 or 40 per cent. more business 
in the year preceding May, 1896, than in 
that preceding May, 1895, and they think 
trade is now better than it was a year ago. 
Other houses substantiate this latter state- 
ment, although the factory represented by 
one is stated to be only, one half supplied 
with work. 
Iron and Other Metals. 

Still the intense dullness which has 
dominated the market is reigning. In 
this quarter no improvement is manifest. 
Reports have come from Pittsburg and 
Philadelphia which take rather a more 
hopeful view of the situation than some of 
those in the past, but nothing to lay very 
much stress upon, especially since they 
do not agree with all authorities. Fur- 
naces are going out of blast, and, to add 
to the difficulties, labor troubles are feared. 

There is somewhat less activity in cop- 
per in this market than a short time since, 
but still a fair volume of business has been 
transacted. Advices from London have 
been bullish. A number of the Lake Su- 
perior mining companies are reported to 
have placed the asking price of their cop- 
per at 12c. for deliveries during the next 
six months. 

The tin market has been fairly steady, 
but no great amount of business has been 
transacted. The total official visible sup- 
ply of the metal, not including stock held 
by speculators in the Straits settlements, is 
30,843 tons, which, compared with the 
visible supply on June Ist, 1895, exhibits 
nearly 20 per cent. increase. Including 
that stock, the increase is estimated at 40 
per cent. 

The lead market has been flat and un- 
interesting this week, thus following the 
precedent set by many past weeks. 

Spelter is in much the same condition 
as lead. Some grades of spelter may be 
obtained at prices lower than those quoted 
for good brands. 


Quotations. 


New York, Monday, June 8th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern......... --- $12 50@ $13 2 
No. 2 foundry, Northern............. 12 00 @ 12 50 
No. 2 plain, Northern.... ...... -.» 1100 @ 11 50 
. 3, “oa 11 00 @ 11 75 
No. 1 foundry, Southern............. 11 50 @ 12 00 
No. 2 fuundry, Southern............. 11 00 @ 11 50 
No. 3 foundry, Southern.......... . 1075 @ 11 00 
No. 1 soft, Southern..........-....0. 11 3 @ 11 80 
Wo. Ssort, SOUGKCEN ......csccccccccs 11 00 @ 11 2 
Foundry forge, Southern...... paaciers 10 25 @ 10 50 


Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.10 @ 1.20c. ; refined, 1.20 @ 1.50c. Store 
prices : common, 1.40 @ 1.50c.; refined. 1.50 @ 1.70c 

Tool Steel—Ordinary sizes, standard quality, 534 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—From store, about 1.75. 
Special brands upward. 

Cold Rolled Steel Shafting—Base size in car- 
loads. about 2kc.; 234c. for smaller quantities 
from store. 

Copper—Carload lots. Lake Superior ingot, 11144@ 
115¢¢.; electrolytic, 1144@ 11\4c.; casting copper. 
1054 @ 107<c. 

‘ ~~ Tin—For 5 and 10-ton lots, about 13.50c. 
. 0. b. 

Pig Lead—In carloads. 3.C0 @ 3.02léc., f. 0. b. 

Spelter—In carload lots. New York delivery, 
4.10 @ 4.12b6e. asked for good brands. 

Antimony — Cookson’s, 744 @ 7%c.; Hallett’s, 
616 @ 634c.; Japanese, 614 @ 65¢c. 

Lard Oil—Prime city, present make, 43 @ 45c., ac- 
cording to quantity. 
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_ Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. ‘The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Practical mechanic,theoretic education. desires to 
change. Address Mechanic, care AM. MACHINIST. 


Comp. draftsman wants pos., exp. desigr., eng., 
water tube boilers, gen. mach. Box 143, Am. Macu. 


Planer hand wants position; accustomed to large 
or small wk.; rapid, accurate. Box 145,Am Macn. 


Wanted—A position by a foundry fereman, 10 
yrs’ experience on machinery and general jobbing. 
Good reference. Box 153, AMERICAN MACHINIST. 


Young mechanical draftsman, shop and drawing 
room experience, desires to change; has knowledge 
of photography. Box 162, AMERICAN MACHINIST. 


Mechanical draftsman and successful designer, 10 
years’ experience automatic and general machy., 
wants permanent position. Box 160, AMER. Maca. 


Wanted—3 or 4 first-class machinists: general 
hands preferred, or must be A 1 on large lathe and 
planer. Enquire, 115 Plymouth st., Jersey City,N.J. 


Experienced man desires position as foreman in 
brass foundry. plumbers or steam fitters; the latter 
preferred; references. Box 157, AMER. MACHINIST. 


Salesman and engineer, located at Chicago, wants 
to represent builder of first-class high and low 
speed engines; also water tube boiler. Address 
Box 161, AMERICAN MACHINIST. 


Mechanical draftsman (German), 28 yrs. old, with 
technical education and 8 years’ experience (4 years 
in shop and 4 years in drafting room), wants posi- 
tion. Box 159, AMERICAN MACHINIST. 


A machinist, 6 years’ experience, wishes position 
as adv. apprentice, with best work, under practical 
man, served 2 yrs’ app.. can make expert mach. in 
2 more years. Address, Box 150, AM. MACHINIST. 


Wanted—Superintendent for foundry and ma- 
chine shop, one conversant with medium to heavy 
machinery, and preferably with a knowledge of 
heavy electrical apparatus. Box 136, AM. Maca. 


Draftsman and machinist, age 27, 11 years’ ma- 
chine shop and drawing office experience, with 
good technical education, desires position at draft- 
ing or erecting; would not object to going on the 
road. Box 163, AMERICAN MACHINIST. 


Mechanical engineer, 25 years, exp. as foreman, 
supt., draftsman and designer in general and special 
machinery, wants similar position. Chicago pre- 
ferred. Best of references. Address, Mechanical 
Engineer, 1074 N. Francisco ave., Chicago, Ill. 


Superintendent of foundry and machine works 
desires to muke a change. Has had technical edu- 
cation and excellent experience as draftsman, in- 
spector, engineer of tests and supt.: can furnish 
first-class references. Box 164, AMER. MACHINIST. 

Wanted—First-class designer and pattern maker, 
also Al machinist. Competent men can havesteady 
employment and good pay. Must be experts and 
willing to work. Location in the West. 

Address, Box 155, AMERICAN MACHINIST. 

A superintendent. A technically educated, practi- 
cal machinist and draftsman, familiar with building 
high speed engines, making parts interchangeable 
by rapid process work. Must be good manager and 
willing to take off and hang up coat, and hustle out 
work. The right man can grow. Address, giving 
full outline of experience and references, 

Box 151, AMERICAN MACHINIST. 


A & A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue. 
Answers addressed to our care will be for- 
warded. 

Cheap 2d hd lathes & planers. S.M.York,Cley’d, O. 

Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Rolt Header, made by 
Baush & Harris Machine Tool Co, 
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For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Wanted—Offers for contract wk. on brass goods; 
only large shops need apply. Box 158, Am. Macu. 


Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 


We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 


Machine forgings to order; special facilities for 
doing good work quick; send for estimates. The 
Coulter & McKenzie Machine Co., Bridgeport, Ct. 


Light and fine machinery a specialty; model and 
experim’tal wk. strictly confidential; draw’s made 
and invent’s perfected. Howe, 19 Gull st. Buffalo. 


For Sale—Second-hand Baker pressure blower for 
foundry use; direct coupled to upright engine, in 
first-class condition. Address Ames Iron Works, 
Oswego, N. Y 


A manufacturing company with well equipped 
machine shop would like to add some light machy 
or hardware specialty for manufacture. Address 
G. H. Dale, Silver Lake Co., Newtonville, Mass. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call or get 
list17B. The Garvin Mach. Co., 440 Canal st., N. Y. 


For Sale—Piercing and forming punches, dies, 
jigs, lathe tools, milling cutters, gages and all the 
special tools and machinery for making the Hall 
Typewriter. Address National Typewriter Co., P. 
0. Box 5159, Boston, Mass. 


Wanted—Machinist, molder or pattern maker 
with $2,500, to take one-third interest in a foundry 
and machine shop located in the garden of Minne- 
sota; the best equipped shop in the Northwest. 

Address P. & K. Iron Works, Litchfield, Minn. 


VALUABLE BOOKS ~~ 
For MACHINISTS, ENGINEERS, ELECTRICIANS, Etc. 


Our catalogues of Books, on the above subjects, as 
be as every other practical subject, sent free to any 
ress. 
G2 See our detailed advertisements of special books 
im recent numbers of AMERICAN MACHINIST. 


NORMAN W. HENLEY & CO., 
{5 Beekman Street, NEW YORK. 








Howard Chainless B 


The first manin any town who buys one will be 
Sliowed an agert’s discount and offered an agen- 
ety, he gets commissions that will pay for 
wheel, or atleast reduce the cost. Address 
HOWARD, 771 Summer Av,, Newark, Ne 


CURTIS, 
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HIGH GRADE Metal-Working 


PLANERS AND 
SHAPERS, 


Write for circular and address of 
Dearest agent. 
THE OHIO MACHINE 
TOOL CO., 
€00 South Leighton Street, 
Kenton, Ohio. 








Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 544x74, leather, gilt edge, $2, 
postpaid. Send for Descriptive Catalogue 
of thisand other Engineers’ Books. THEO. 
AUDEL & CO., 63 Fifth Ave., cor. 13th Street, N. Y. 








Automatic Solid Die Bolt. 


| THREADING 
gi MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “A.” 


WEBSTER & PERKS TOOL CO. 
Cor. Spring and Monroe Sts., 
Springfield, Ohio. 


CENTER CRINDERS, 
WILLIAM BARKER & CO., Mfrs., 


IRON AND BRASS WORKING MACHINERY, 
CINCINNATI, OHIO. 


** AKRON ”’ BELTING 


is guaranteed for the most ex- 
acting service. Defective Belts 
Replaced Free. 


THE AKRON BELTING CO. 


Manufacturers of Belting and 
Mill Supplies. 


AKRON, OHIO, U. S. A. 


™ Valuable Hand-Book Free. 


ENGINEERING CONTRACTS 


eee AND ... 


SPECIFICATIONS, 


Including Law of Contracts and Examples of 
General and Technical Clauses. 


By Pror. J. B. Jounson, M.I.C.E., M.A.S.M.E, M.A.S.C.E., Et 
8vo , Cloth; pp. 417 x Vil and an Index. Price, $4.00. 



















* Completeness characterizes the book and it readily 
takes an authoritative position on the subject with 
which it deals.”—Manufacturers’ Record. 

“Each of the four divisions of this work is system 
atically treated in such a manner as to make the book 
very useful to an engineer or manufacturer who has 
anything to do with contracts for engineering con 
structions.”—American Machinist. 

“The first part is a most desirable addition to an 
engineer’s library, the arrangement appearing to be 
both concise and complete. The details of advertising 
for bids, guarantees, forms of proposal, etc., which 
constitute part second, contain many a and 
ought to prove very useful. . . . . . . This work is 
certainly one of the most interesting that could be 
added to the library of the engineer.”’— Electrical 
Engineering. 

“Professor Johnson’s ‘Engineering Contracts and 
Specifications,’ falls into the category of valuable, and, 
after a short acquaintance, indispensable engineer's 
reference books; plainly and tersely written, ex 
cellently arranged, conservative in statement and for 
the most part treating the subject matter thoroughly, 
it is unique in that, while appealing more directly to 
the engineer and the student, it is, nevertheless, almost 
as necessary to the contractor and the purchaser. . 
The book abounds in valuable suggestions and sound 
advice. . . . The omissions, and they are few, are 
easily condoned in the pleasure and profit one derives 
from Professor Johnson's thorough treatment of an 
important subject hitherto much neglected and about 
which there has been little information in an available 
or logical form.”—Electrical World. 

Sent postpaid on receipt of price by the publishers 


THE ENGINEERING NEWS PUBLISHING CO., 
101-105 Tribune Building, New York. 





Manufactures. 


At Shreveport, La., W. K. Henderson is about to 
erect a foundry and machine shop at acost of 
$40,000. 

The Dauphin Clothing Co., Harrisburg, Pa., will 
install new machinery for manufacturing cloth- 
ing, etc. 

The Star Steam Laundry, Harrisburg, Pa., is in- 
tending to install new machinery for its laundry 
business. 

The Columbia Iron Co., Columbia, Pa., are going 
to install a lot of rolling mill machinery, together 
with boilers and engines 

The Iron City Fire Brick Co. has been ineorpo- 
rated at Pittsburgh, Pa. A large plant will be built 
there as soon as possible 

H. A. Meck Wood Working Co., Weatherly, Pa., 
will engage in the wood working business, and are 
about to place new machinery 

The Watts open hearth basic steel plant will be- 
gin operations at once. It will employ 600 men, 
and is located at Middleboro, Ky 

The tna Standard Steel Co., of Bridgeport, O., 
will erect an open hearth steel plant to manufac- 
ture steel for its tin plate department 





The American Anthracite Co., Philadelphia, Pa., 
has been incorporated; capital $200.000. This com- 
pany will place an entirely new plant. 


The Valentine Iron Co., of Bellefonte, Pa., will 
build a large new saw mill. It will be the latest 
and most complete saw mill in this section 


The Reading Straw Works, Reading, Pa.. will en- 
gage inthe manufacture of straw hats, and will 
place new machinery for this line of work 


M. M. Cross, of Petoskey, Mich., will sink ten 
shafts in the copper fields. Engines, pumps, drill 
ing and hoisting machinery and cars will be placed 


The Franklin Electric Co., of Franklin, Pa., are 
adding quite a number of improvements to their 
electric light plant New boilers will also be 
added. 


The Saginaw Coal Co., Saginaw, Mich., will sink 
several new shafts at once. Engine, drilling and 
hoisting machinery and pumps and cars will be in- 
stalled. 


The Capital City Shoe Mfg. Co., Ltd., Short and 
South streets, Harrisburg, Pa., will enlarge their 
plant, and install a large lot of new shoe ma- 
chinery. 


The D. Willeox Manufacturing Co., Mechanics- 
burg, Pa., are increasing their plant and will place 
new machinery. They manufacture bicycle forg- 


ings, etc 


The Steelton and Paxton Flouring Mill Co., Har 
risburg, Pa., will increase their immense plant by 
placing more new machinery in their flour and feed 
establishment 


The Industrial Works, Bay City, Mich., will in- 
stall several new lathes soon. They are rushed 
with orders, among them being two wrecking 
cranes for Norway 


The Waltham Mfg. Co., of Waltham, Mass., are 
to enlarge their shops for the manufacture of the 
Orient cycles. They will probably put in a line of 
tools for drop forgings 

Bousfield & Co., Bay City, Mich., will enlarge 
their woodenware works; a building 50 x 200 is be- 
ing erected. Pail, tub and chair manufacturing 
machinery will be installed. 

The John Dunlap Co., of Pittsburgh, Pa., have 
purchased five acres at Homestead, Pa., and will 
erect a large factory for the manufacture of tin 
ware and galvanized iron ware. 

The Fanning Bicycle Chain Co., Keokuk, Ia., have 
removed to their new brick building, and will in- 
crease their facilities for the manufacture of their 
patented roller-bearing bicycle chain 

The Pittsburgh and Clearfield Mineral Wool Co., 
Pittsburgh, Pa., will erect an immense plant for 
the manufacture of fire brick, vitrified paving brick, 
etec., and will install a full line of machinery. 

The Milliken & Sebley Torpedo Co., Pittsburgh, 
Pa., were just granted a charter to manufacture 
nitro-glycerine, dynamite, powder and explosives, 
and machinery for this purpose will be installed. 

The Davis & Egan Machine Tool Co, have closed 
a contract with the Stoddard Mfg. Co., of Dayton, 
©., for their outfit of serew machines and hub ma- 
chines for manufacturing one hundred bicycles per 
day. 

The Whaley-Royce Co., Ltd., capital $100,000, 
with E. N. Whaley, Geo. Cooper Royce and Eli 
Gallop as first directors, to manufacture organs 
and pianos, has been formed to operate in Toronto, 
Canada 

The Crosby Manufacturing Co., of Buffalo, N. Y. 
capital stock $200,000) are fitting up a large factory 
(floor area 25.000 sq. ft.), at the corner of Puffer 
and Masten streets, to manufacture a full line of 
bicycle fittings, pedals, etc. 

One of the largest coal works in Eastern Ohio is 
to be established near Portland, O., by the Pitts- 
burgh & Lake Erie Coal Company, in which 300 
men are to be given employment. The mines will 
be equipped with electrical apparatus, 

Mr. David Gessner, who has for years had all of 
his patent cotton and woolen machinery manufac- 
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tured at various machine shops, recently started a 
shop at 172 Union street, Worcester, Mass., and 
will hereafter produce his own machines. 


The Alexander Duplex Tire Co., Ltd., have made 
application for a charter, capital $200,000, to man- 
ufacture pneumatic and other tires. J. W. Alex- 
ander, P. B. Alexander and Charles Knees to be 
directors, and place of business Toronto, Ont., 
Canada. 

The National Vapor Stove Company, Cleveland, 
O., is about to branch out in a new line of industry. 
The company is at present engaged in perfecting 
plans for the manufacture of a steel range which, 
it is expected, will keep the shops running the 
year round. 


S. M. York, Water street, Cleveland, O., has had 
plans prepared for a power block to be built on 
the west side of the river on both sides of the via- 
duct, between Elm and West River streets. The 
building as contemplated will be nine stories in 
height, and will be constructed of steel. 


Frank Wehrle, Chas. T. Stark, H. L. Stark, A. S. 
Glasgow and R, H. Davies are the first directors in 
a company seeking incorporation, with a capital 
of $20,000, to be known as the Wehrle Brush Man- 
ufacturing Co., to manufacture brushes and 
woodenware. Place of |business, Toronto, Ont., 
Canada. 


Marcus Mason & Co. recently opened a shop for 
the production of coffee machinery at 172 Union 
street, Worcester, Mass. This firm takes the con- 
tract to equip a coffee plantation complete with 
engines, boilers and coffee harvesting machinery. 
They will place a new line of excellent machinery 
for this purpose. 


The Lorain, Ohio, county recorder has received 
for record a mortgage for $1,500,000 given by the 
Sheffield Land and Improvement Co. to the Guar- 
antee Trust Co., of New York. The filing of this 
mortgage is thought to mean that immediate steps 
will be taken toward building the Johnson Com- 
pany’s blast furnaces. 


The Houghton-Buxton Cumpany opened June 
ist at 83 Exchange street, Worcester, Mass., a shop 
for the production of cold drawn bicycle fittings 
and similar work. The best and latest improved 
machinery has been used in equipping the shop, 
and employment for about 40 men is expected. 
Mr. Buxton is treusurer and manager. 


A cash register company is organizing in the city 
of Columbus, O., for the purpose of competing with 
the National Cash Register Co. The new concern 
has patents which the old concern concedes do not 
infringe upon the latter’s holdings, the inventions 
being those of Sern P. Watt, a former student of 
Ohio State University. The plan now is to convert 
the Columbus watch factory into a cash register 
manufactory. Contracts to that end have been 
made, and the manufacture of cash registers has 
already begun. 


The Glen Falls Paper Co., of Glen Falls, N. Y., are 
making extensive alterations and additions to their 
plant, and on all their new buildings they are plac- 
ing roofs supported by steel trusses. The trusses 
for the new work which they are now doing will 
be furnished by the Berlin Iron Bridge Company, 
of East Berlin, Conn.” The new buildings will con- 
sist of a machine room, 67 feet wide and 217 feet 
long: a machine room, 52 feet wide and 167 feet 
long, and a finishing room, 50 feet wide and 100 feet 
long, and two boiler houses of somewhat smaller 
dimensions. 


It has been decided by the Sharon Iron Works 
Company, Sharon, Pa., to build an addition to its 
works, which will double the capacity and increase 
the number of men two-fold. There will bea mam- 
moth steel mill built, with a capacity of 1,500 tons 
per day, which will cost in the neighborhood of 
$500,000, the product of the mill to be used in the 
puddling department. In addition to this there 
will bea large rod and wire mill erected. They 
also decided to add 50 coke ovens to those now 
being erected. With this new plant in operation 
they will employ nearly 1,000 more men. 








IMPROVED 


15-inch Hendcy Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Koom, or 
General Machine Shop Work. 





This Cut shows how stroke can 
be Adjusted with Machine in mo- 
tion by the Micrometer Adjust- 
ment, fine and delicate. 











The Stroke can be adjusted 
for Curves with machine 
in motion. 

The Stroke can be adjusted 
for Angles with machine 
in motion. 

The Stroke can be adjusted 


for Irregular work with 
machine in motion. 


It has Adjustable Table for 
planing Taper Work. 


The Table can be removed 
for fastening work to the 
Apron. 

It has a_ strong, graduated 
swivel vise. 

Quick work, rapid changes, 
modern ideas 


Buy the best. 








IMPROVED 15-INCH PILLAR SHAPER. 


The Hendey Machine Co., 


TORRINGTON, CONN. 


Send for Circular. 





EUROPEAN AGENTS: 
Chas. Churchill & Co., Ltd, 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 
Eugen Soller, Basel , Switzerland. 
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Pratt § Whitney ¢0,252°- 


MAKERS OF 


Fine Machine Cools. 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. 
Gauges and Small Tools for all Machine Work. 2 Drop Hamimers and Trimming 
Presses. % Forging and Trimming Dies for all classes of work. 


ENGLAND—BuckK & HICKMAN, a y ‘neeumeean road, London, E.; CHAS. CHURCHILL & Co., LTD 
21 Cross st., Finsbury, London, E E. re se 

FRANCE—FENWICK FRERES & CO., 21 Rue Martel, Paris ; F.G. KREUTZBERGER, 140 Rue de Neuilly 
Puteaux (Seine). 

CHICAGO—42 and 44S. Clinton st. BOSTON-— 28: Franklin st. NEW YORK—123 Liberty st 


“LIGHTNING” ADJUSTABLE DIES 


AND MACHINE RELIEVED TAPS. 
Send for Catalogue. 


Wiley & Russell Mfg. Co., “****c!'sta: "** 




















ACT FIVE—“T’ll File it a Little on One Side.” 


CONTINUED NEXT WEEK 





- FOURTH. THOUSAND. 


KENT’S MECHANICAL ENGINEER'S POCKET BOOK. 


1060 Pages, !2mo, Morocco, $5.00. 


“A good work well done.” a JNO. WILEY & SONS. 
R. H. THURSTON, 53 East 10th Street, NEW YORK CITY. 


Shapers * 


Immediate delivery on 12, 14 and 
16 in. Stroke. ws e 
Manufacturers of other Fine Machine 
Tools wt wt wt 
Send for Catalogue “E.” se 8 











Fitchburg Machine Works, 
Fitchburg, Mass. 
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New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9°x12", 6'x9° and 3%’ x6’. 
We recommend the 6’ x9’ size for machinery 
catal When they must be larger or smaller, 
one of the other standard sizes should be 


adopted if possible. 


We have received the catalog for 1805-96 of the 
University of Minnesota, Minneapolis, Minn. The 
catalog contains about 280 pages and is 544 x8 


inches 


Purdue University, La Fayette, Ind., have sent 
us their annual catalog for 1895-96, It is 5144 x 73¢ 
Inches 

Davis Farrar Co., Erie, Pa., send us pamphlet 
illustrating and describing the “Shepherd * auto- 
matic engines, which are manufactured by them. 
The pamphlet is standard size, 6x 9 inches 

Krajewski, Pesant & Co., 35 Broadway, New 
York City, send us a catalog, printed in Spanish, 
giving illustrations and descriptions of machinery 
used in working sugar. The catalog measures 
534 x 876 inches. 

We have received the twentieth annual catalog 
of the Agricultural and Mechanical College of 
Texas. The catalog contains numerous illustra 
tions of students at work in their respective 
branches, and is standard size, 6x9 inches 

The Q. & C. Company, of 700-707 Western Union 
Building, Chicago, send us their catalog of the 
McKee Brake Slack Adjuster for railway air brakes 
The catalog, which is3x 6 inches, gives itlustra 
tions of the adjuster and a list of its advantages 

H. W. Johns Mfg. Co., 87 Maiden lane, New York 
City, send us catalog containing descriptions of 
packings, paints, cements, pipe coverings and other 
materials used in the machinery world. The cat 
alog will be found interesting and is 45¢ x7 inches 


Mr. Otto Goetze, of 114 Broad street, this city, 
sends us a small pamphlet describing “* Manno 


citin,”’ a composition which is used to prevent rust 
The pamphlet contains opinions of users of the 
composition It will be sent to those interested on 
application 

We have received from UC. W. Hunt Co., 45 Broad 
way, New York, a treatise on the uses of rope for 
transmission of power, etc he book contains a 
lot of valuable information, and will be found of 
interest to those who have to do with power trans 
mission. It is 6%4 x 9% inches 

Patterson, Gottfried & Hunter, Limited, 146-150 
Centre street. New Yor”, send us catalog B, which 


describes and illustrates the * Reeves” patent 
wood-split pulley clutch, for which they are the 
wwents rhe catalog is got up in handy form, and 
will be sent to those interested on application 





The Machi ts’ Supply Co., Chicago, Ill., send 
us a catalog illustrating and describing a large va 
riety of tools used by machinists The catalog 
contains numerous illustrations of vises, gages, 
calipers, drills, screw-plates, etc., et« j 
found interesting. It has 305 pages, an 
inches 

We have received from the Union Gas Engine 


Co., 309 and 311 Howard street, San Francisco, Ca 
catalogs illustrating and describing various forms 
of gas engines made by them, and adapted for the 

ropulsion of launches, schooners and other small 
eraft. The catalogs contain half-tone engravings 
of such vessels fitted with these engines, and meas 
ure 534 x 944 inches 

We arein receipt of the annual catalog of the 
Worcester Polytechnic Institute for 1896. The cat 


s of in 


alog gives a full description of the metho 
struction and the equipment of the school. As is 
well known, the policy of this school in its instruc 


tion shop Giffers from others in that its aim is, as 
far as possible, to produce commercial goods. The 
school distinctly disapproves of the now popular 
exercise system of shop instruction which pro 
duces pieces of no value in themselves. The aim of 
the Worcester Polytechnic shops is to keep com 
mercial standards constantly before the student, 
not only in the product turned out, but in the or 
ganization of the shop itself, out of which grows 
instruction in shop administration, time-keeping, 
cost estimating, etc. The requirements for admis 
sion include algebra, geometry, advanced English, 
and French or German. Previous shop experience 
is not, apparently, accepted as a substitute for any 
of the above branches. The size of the catalog is 
534 x 85, inches 
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A BOOK OF TOOLS 


‘Accept my thanks 
for your ‘Book of 
bToois.’ The book it- 
self, and its Prefaces or 
Introductions, are about 
the most common-sense 
}things I have seen for a 
long time. I hope and 
do not doubt that your 
pee and straight- 

erward ‘horse-sensy’ 
methels are bringing you the trade and profit 
deserved.” 

Rosert GriusHaw, Engineer, New York. 

No user or buyer of Tools, Machinery and 

Supplies can afford to be without this cata- 
logue. It contains 550 pages, over 2.000 il- 
lustrations, and is the most comprehensive 
work of its kind ever issued. Sent post-paid 
to any address upon receipt of 25 cents in 
stamps. 


CHAS. A. STRELINGER & CO. 


DETROIT, MICH. 
















Bargains ineee 
awe 14 itt. Lathes. 


Circulars on Application. 


Worcester, 


Bh. ¢. Fish Mach. Wks, Mass. 








Syracuse, N. ¥. 


BRADLEY 


Send for Printed Matter, 


The Bradley Company 


THE BEST POWER HAMMERS 
ON EARTH. 


22 sizes in Helve, Upright and 
Strap Styles. 


HAMMERS 





BARNES 
Adjustable 
Screw Press. 


aaee 
The most practical tool 
that could be used in a 
well equipped up-to-date 
machine shop. % Write 
for particulars, UW J 
eaae 
W. F. & JOHN BARNES 
COMPANY, 
1995 Ruby Street, 
Rockford, Ill. 





NEW HAVEN MFG. CO. 


NEW HAVEN, 
CONN. 





Manufacturers of 


IRON WORKING MACHINERY. 


Cataloque AC. 








«~_STERLINC_» 
EMERY WHEEL MFC. 


210 THIRD AVE., TIFFIN, O. 
ALSO MANUFACTURERS OF 


Advance Safety Emery and Corundum Wheels, 
with or without Wire Web. 


co. 





DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N. Y. 


hour Aone el my polemt— fie ing 


dwork, Goth for trun amd forssan Counlrrea, 
Corttinowshy Gor he paat fourteen y ona, 


WATER POWER GOVERNED 


, for electrical and other work, 
with results equal to the 

best Corliss engine prac- 
tice. 

Send for Illustrated Cat- 
alogue “* A.’ 
THE REPLOGLE GOVERNOR 

WORKS, Akron, O., U. S. A. 
%. MARK A. REPLOGLE, 
‘ Chief Engineer, 








Special Machinery. 


Adjustable 2-Spindle Drill Presses 
Cutter Grinders. Correspondence 
Cock Grinders. Solicited. 


Send for Photos or Blue-Prints. 
FOOTE, BARKER & CO., 





49 “A” Wood St., Cleveland, 0, 








y 






Reece 


on™ MANNOCITIN os 














OTTO GOETZE,U.SAGT.114 BROAC STNY. 
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Grant Calculating 
Mass. 


Machine Co., Lexington, 
Air Compressors. 
Guild & Garrison, Brooklyn, 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co., New York 
Anti-Friction Metal. 
Passaic Smelting & Refining Co., Passaic, 


N. ¥. 
New York 


N.J 
Asbestos Cement Felting. 

Johns Mfg. Co., H. W., New York 
Balls, Steel. 

Cleveland Machine Screw Co., 
Bearings, Anti-Friction, 


Ball Bearing Co., The, Boston, Mass 
Hyatt Roller Bearing Co., Newark, N. J. 
Mossberg Mfg. Co., Attleboro, Mass 


Cleveland, O. 
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Belting. 

Akron Belting Co., The, Akron, O. 
Belt Dressing. 

Dixon Crucible Co., Joseph, Jersey City, N. J 
Bicycles. 

Howard & Nichols Cycle Mfg. Co., Newark. 

aX. Je 

Bicycle Tools. 

Bliss, E. W., Brooklyn, N. Y. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Cleveland Mach. Screw Co., Cleveland, O. 

Davis & Egan Mach. Tool Co., Cincinnati, O. 

Ferracute Machine Co., Bridgeton, N. J. 

Garvin Machine Co., New York. .» 

Lodge & Shipley Machine Tool Co., Cincin- 

nati, O. 

Mossberg Mfg. Co., Attleboro, Mass. 

Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., Hartford, Conn. 
Blowers. 

American Gas Furnace Co., New York, 

Buffalo Forge Co., Buffalo, N. Y. 

Cooke & Co., New York. 

Roots, P. H. & F. M., Connersville, Ind, 

Sturtevant Cvc., B. F., Boston, Mass. 
Boilers, Steam. 


Orr & Sembower, Inc., Reading, Pa. 

Sterling Co., The, Chicago, III. 

Weston Engine Co., Painted Post, N. Y. 
Bolt Catters. 

Acme Machinery Co., Cleveland, O. 

Detrick & Harvey Machine Co., Baltimore,Md. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

National Machinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn 

Reece, Edw. J.. Greenfield, Mass 

Sellers & Co., Inc., Wm., Philadelphia, Pa 

Strelinger & Co., Chas. A., Detroit, Mich 

Webster & Perks Tool Co., Springtield, O. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greentield, Mass. 
Books. 


Audel & Co., Theo., New York. 
Baird & Co., Henry Carey. Philadelphia, Pa. 
Comstock, Wm. T., New York. 
Engineering News Pub. Co., New York. 
Grant, Geo. B.. Lexington, Mass. 
Henley & Co... Norman W., New York. 
Practical Publishing Co., East Orange. N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Van Nostrand, D., New York. 
Wiley & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., William, Philadelphia, Pa. 
Brass Work, Special. 
Nolte Brass Co., Springfield, O. 
Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Castings, Brass. 
Nolte Brass Co., Springfield, O. 
Castings, Iron. 
Builders Iron Foundry, Providence, R. I. 
Burr & Houston Co., Krooklyn, N. Y. 
Leland & Faulconer Mfg. Co, Detroit, Mich. 
Shriver & Co., T., New York. 
Castings, Phosphor Bronze. 
Nolte Brass Co., Springfield, O. 
Castings. Steel. 
Johnson Co., The, Johnstown, Pa. 
Centering Drill. 
Slocomb & Co., J. T., Providence, R. 1. 
Chacks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven. Conn 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bec- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co.. Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass 
Whiton Machine Co., E., New London. 
Conn. 
Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. ¥. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London. 
Conn. 
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ARE YOU LOOKING 


for a lathe? We are building them in various sizes 
from 9 in. to 24 in. swing, in various lengths, both en- 
gine and speed lathes. Our designs are the latest, 
while the workmanship, material and finish are 
of the highest order. Our catalogue will tell you all 
about them as well as of our planers, shapers and 
other tools. 


SEBASTIAN LATHE CoO., 


117 and 119 CULVERT ST., CINCINNATI, OHIO, U.S. A. 


= 


04 fn. Swing, 


————— 








FOR GERMANY. 


A well established firm on the Rhine, man- 
ufacturers of Machines and Engines, wishes to 
secure for Germany the Agency for, and ulti- 
mately the manufacture of, patented American 
Machinery Novelties. Address, giving full 
particulars, NOVELTIES, Am. Machinist. 





Car load of Air Compressors for the A. T. & 8. F. Ry 
RAND DRILL CO., 100 Broadway, New York. 








DEALERS IN A FULL LINE OF 


Machinists’, Mill and Railway Supplies, 


15 and 17 South Canal Street, CHICAGO, U. S. A. 


MORSE TWIST DRILLS, SEND FOR 
KEARNEY & FOOT’S FILES, CATALOGUE “8B. 
WILEY & RUSSELL’S LIGHTNING SCREW PLATES, ETC. 
BILLINGS & SPENCER’S WRENCHES, ETC. 


4 aa ag 
MAGHINISIS §=6“% 
SUPPLY 60. 


YK gayi) 








Ready Made Iron Gears. 
Ready Made Brass Gears. 
Genet ee tu Order. 
Gear Cutting. 

1895 Gear Gok, Free. 
Treatise on Gears, $1.00 
GEORGE B. GRANT, 
Lexington, Mass., 

and 135 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


UARANTEED superior to any other 

U S INJ ECTORS G Automatic Injector ever before 

° ° ° offered in any market in the world. 

Works with lower steam pressure than any other; works with higher steam 

ressure than any other. Handles warmer water than any other, Is more per- 
ectly automatic. No higher price. 


WRITE FOR CATALOGUE *1,” 


AMERICAN INJECTOR COMPANY, — 


312 West Congress Street, Detroit, Mich. 


moe 6B? ™« BALL-BEARINGS 


For General Machine Construction. 


ENORMOUS SAVING OF FRICTION AND POWER TRANSMISSION. 
RADIAL (CYLINDRICAL) AND END-THRUST TYPES, 
FOR STANDARD AND SPECIAL SIZES. 


McFADDEN COMPANY, 


No. 722 Arch St., PHILADELPHIA, PA 























Type D, “Step” or Combination Single Radial 
and Single End-Thrust Bearing. 
Balls Confined in Cages and Handled as ONE PIECE. No Wear. No Adjustment. No Care. Easily Applied. 


No Wear on Either Shaft or Box. Balls Have LATERAL TRAVERSE 
and Roll Only on Hardened Steel, REMOVABLE SURFACES. 


Patented August 19, 1890; Apri! 7, 1891; January 5, 1892; and July 11, 1893. 


THE BALL-BEARING CO., 


Main Office: WATSON STREET, .-» BOSTON, MASS. 


(NEAR NORTHAMPTON.) 


Type “A,” or Single Radial Bearing. 
(For Moderate Loads.) 


Caution: Infringement of Patents will 
be vigorously prosecuted. 

Descriptive Circular, with full informa- 
tion, Mailed Free on Application. 


PLEASE MENTION AMERICAN MACHINIST. 
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Holt ana Hut Machinery, 


Bolt Cutters, Pointers, Headers, Nut Tappers, 
Nut Machines, Upsetting and Bending tt 

@PB = Machinery, Washer Machines, Wire Nail 8 QR 
Machinery, Hand and Automatic Spike tut 
Machines, Car Link and Pin Machinery. tt 


DIBBA AA A en ee ee ee sm 





34eew 








Sorereerecececcccees 1 in. Double Bolt Cutter, -eeeececececesesendels 
. 


ee Bolt Cutters, «« 


Single Head to 6 in. Double Head to 2'2 in. Triple Head to 2 in. 
eof 
Complete Outfits of this Class of Tools a Specialty. 
Write for Catalogue A. 


eee 


Che National Machinery Zo., cittin, 0., u.s. A. 








Che Metropolitan Pressure 
e « Recording Gauges 


Adapted for all Pressures 


They are made for pressures of fractions of an 
inch of water, up to hydraulic pressures of 20,00 
pounds per square inch. and have been applied with 
success for gas tanks, blowers, low and high pres- 
sure steam boilers, ammonia, ice and refrigerating 
machines, water works, hydraulic presses, etc. 
They are unsurpassed for reliability, durability 
and excellence of workmanship, 











CIRCULARS FREE UPON APPLICATION. 


MANUFACTURED EXCLUSIVELY BY 


Schaffer & Budenberg. 
Works: BROOKLYN, N.Y. 
Salesrooms: No. 22 W. LAKE STREET, CHICAGO. No. 66 JOHN STREET, NEW YORK. 
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Chuacks, Tapping. 
National Chuck Co., New York. 
Clatches, Friction. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Condensers. 
Conover Mfg. Co., New York 
Guild & Garrison, Brooklyn, N. Y. 
Counting Machines, 
Durant, W. N., Milwaukee, Wis. 
Cranes. 
Maris Bros., Philadelphia, Pa, 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Catting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So, Sudbury, Masa, 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O, 
Besly & Co., Chas. H., Chicago, Ill 
Detrick & Harvey Machine Co., Baltimore,Md. 
Jones & Lamson Machine Co., Springtield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Strelinger & Co., Chas. A., Detroit, Mich. 
Taylor-Rice Engineering Co., Gloucester 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drawing Instruments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa. 
Keuffell & Esser Co., New York. 
Drilling Compound. 
Peerless Drilling Compound Co., The, Utica, 
ie Bs 
Drilling Machines. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind 
Barnes Co.. W. F. & John, Rockford, Ill 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis, W. P., Rochester, N. Y 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fitchburg Machine Works, Fitchburg, Mass. 
Foote, Barker & Co., Cleveland, O. 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York 
Montgomery & Co., New York 
Mossberg Mfg. Co., Attleboro, Mass 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Quint, A. D., Hartford, Conn. 
Sellers & Co., Inc... Wm , Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich 
Timolat, J. G, New York. 
Warner & Swasey. Cleveland, O. 
Wilkinson & Co., A J , Boston, Mass 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Drill Gage. 
Wyke & Co., J., East Boston, Mass. 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass 
Drills, Twist. 
Besly & Co., Chas. H , Chicago, Ill 
Cleveland Twist Drill Co., Cleveland, O 
Machinists’ Supply Co., Chicago, Il 
McFadden Co., Philadelphia, Pa 
Montgomery & Co, New York 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Drop Forgings. 
Wyman & Gordon, Worcester, Mass. 
Dynamos. 
General Electric Co., New York 
Roth Bros. & Co., Chicago, Il 
Dynamo Brushes. 
Wirt, Charles, Philadelphia, Pa 
Electric Machinery. 
General Electric Co., New York 
Elevators. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Ill 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Strelinger & Co.. Chas, A., Detroit, Mich 
Sterling Emery Wheel Co., Tiffin, O. 
Engines, Gas and Gasoline. 
Norman Co., J. J., Chicago, Ill 
Otto Gas Engine Works. Philadelphia, Pa. 
Pierce Engine Co., Racine, Wis 
Springfield Gas Engine Co., Springfield, O. 
Webster Manufacturing Co., Chicago, II. 


(Continued on page 28 ) 





28 AMERICAN MACHINIST June 11, 1896. 


BUYERS’ FINDING LIST—Continued. WN ICHOL SON FILE Co. 


Engines, Steam. 
AMUEL M. NICHOLSON, 
DO YOUR FILES CUT POORLY ? ae 











Ames Iron Works, Oswego, N Y. 
Buffalo Forge Co., Buffalo, N. Y. PRES. AND GEN. MGR. 
Forbes & Co., W. D., Hoboken, N. J. 










.Frick Co., The, Way ‘nesboro, Pa. IF SO, TRY 

Keystone Engine & Mach. Works, Phila., Pa FREE ! N ‘ F NICHOLSON FILES 
Sturtevant Co , B. F.. Boston. Mass. a a ICHOLSON FILES. FOR SALE BY ALL 
Weston Engine Co., Painted Post, N. Y. 7 THEY CUT FASTER AND MORE EASILY LEADING HARDWARE 
Wetherill Machine Co., James P., Chester, Pa. 450 ILLUSTRATIONS. DEALERS. 










THAN ANY OTHERS. THEY WILL 
SAVE you 


TIME, EFFORT AND PATIENCE. 


Feed Water Heaters and Purifiers. 


Hoppes Mfg. Co , Springfield, O. 
National Pipe Bending Co.. New Haven, Conn. | MENTION THIS PAPER. 
Taunton Locomotive Mfg. Co , Taunton, Mas+. 


Files. 
Besly & Co., Chas. H., Chicago, 11], 
Machinists’ Supply Co., Cadena. Til. Box 188, PROVIDENCE, R. I., U. s. A, 
McFadden Co. Philadelphia, Pa. 


Montgomery & Co., New York. 
Nicholson File Co., Providence 


, R.I 
Strelinger & Co., Chas. A., Detroit, Mich. Established 1866. A 7 Wy Pp 
Forges. — utomatic Drop Presses 


Buffalo Forge Co , Buffalo, N. Y. c/a) 
Sturtevant Co, B. F.. Boston, Mass. ad Our Automatic drops are 
simple, easy to > we and 



























Wilkinson Co., The, Chicago, Il. ~ 
Priction Cones. John L \dt & On, q tate, also capable of rap- 
Evans Friction Cone Co., Boston, Mass. y producing work that is 
Furnaces. F. B. Shuster, Prop. - uniform, and especially 
American Gas Furnace Co., New York. | ada: for Stampin: 
Brown & Sharpe Mfg. Co., Providence, R. I. ot i Eeobecsing spoons, "forks, 
es 
Gages. , medals, name plates, jew- 
Brown & Sharpe Mfg. Co., Providence, R. I. 700 to 720 State Street, elry, and a large variety of 
Coffin & Leighton, Syracuse, N = , 
Pratt & Whitney Co., Hartford, Conn New Haven, Conn., metal novelties. 
Taylor-Rice Engineering Co.,,G sloucester City, — We are prepared to furnish 
U.S.A these machines with hammers 


N. J. 
Wyke & Co., J., East Boston, Mass. varying from 50 to 1,000 Ibs. 





















Gages, Pressure Recording. oh Send six-cent stamp for 

Schaffer & Budenberg, Brooklyn, N. Y. I ti Build f Aut ti 1896 = te eS pee 
y ° seading uliders Oo Automatic improvement in olling 

—— a ; ‘ ‘ rs , So : . : Baa i Mills. Automatic Drops, 
Brainard uiting iiechine ’ Ly we —~ Wire Straightening and Cutting Power Presses, etc. 
| ait By wen aad yy Phe oy amma Machinery, Automatic Sheet Metal PATENTED ROLLER BEARINGS for 
Grant, Geo. B., Lexington, Mass. Straightening and Cutting Machiner » 
Hill, Clarke & Co., Boston, Mass. serene s ee rid % MOSSBERG MFG. CO., 
Pratt & Whitney Co, Hartford, Conn. for straightening and cutting wire i ATTLEBORO, MASS. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. and sheet metal to accurate lengths ° 
Whiton Mach. Co, D. E., New London, Conn ana snee e dus eens v7 © 

Gears. direct from the coil. . FOREIGN AGENTS: 

; *hile > j > ¢ S. CHURCHILL & CO., London, E. C., and Birmingham, Eng, 
piaoem, Bugs, | fg oe eg shel a KREU a RGER, FENWICK FRERES "& CO., 21 Rue Marte 
Brown & Sharpe Mfg. Co., Providence, R. I. oe 
Grant, Geo. ©. eer a: ee. "% . Machinery and Tools for the manu- 

New Process Raw Hide Co., Syracuse, N. Y. ‘ * 
Shriver & Co , T., New York. © facture of Hardware, Bicycle, Sheet SEND FOR CATALOCQUE. 
Governors. Metal, Saddlery and Wire Goods. 
Replogle Governor Works, The, Akron, O. Special Automatic Wire and Sheet P 
—. Metal Forming Machinery. . Blank- EY 
Dixon Crucible Co., Joseph, Jersey City, N. J. . : i 7 ieee : WOE R CE STE R. VI AS. S. 
Grinding and Polishing Machines. ing, Drawing and Combination Dies. 
Besly & Co., Chas. H., Chicago, Ill. Sub-press Drop and Forming Dies 
ee af mony e — 2 1 aoa ae ?- I, and Tools italiane or Set, Cap & 
Builders Iron Foundry, Providence Se 
Diamond Machine Co., Providence, R. I. Machine Screws, Studs, etc. 
Garvin Machine Co., New York. oh 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. Send for Red Catalogue 66. MARE YOUR TOOLS WITH A STEEL STAMP, 
Leland & Faulconer Mfg. Co., Detroit, Mich. e. & SRC VRABRAS 
a, J. J.. New York. - > AR. 

orton Emery Wheel Co., Worcester, Mass. p 

Place Machine Co.. George, New York. P iT CUTS COSTS. 5 CHAM LAIN ST. 








The McCanna EVE LAWO. OF 


Adj. Thread 
Cutting and SEND FOR PRICE List No. 4 


Milling Tool. 


“va | THOS. H. DALLETT & CO. 


Grinding Machine, Cock. TAYLOR-RICE 
Foote, Barker & Co., Cleveland, O. ENGINEERING COMPANY, a 


Grinding Machine, Cutter. Works: Gloucester City, N. J., U. S.A. : P . 
Brown & Sharpe Mig. Co., Providence, R. I. Portable Drills, Hand Drills, Boiler 
i a . 


Cincinnati Milling \ chine Co., Cincinnati, oO. 


Davis & Egan Machine Tool Co., The. Ci ° » i 
Se ec nn PATE TS, CUB OES, Beer, | oe nenis, See 


Sellers & Co, Inc.. Wm, Philadelphia, Pa. 

Strelinger & Co., Chas. A , Detroit, Mich. 
Grinders, Center. 

Barker & Co , William, Cincinnati, O. 

Leland & Faulconer Mfg Co. Detroit, Mich. 

Trump Bros. Machine Co., Wilmington, Del 











Foote, Barker & Co,, Cleveland, O. Formerly Examiner-in-Chief, Board of Appeals, U. 8. 
Garvin Machine Co., New York. Patent Office. Applications prosecuted. Defences ’ in- 
Norton Emery Wheel Co., Worcester, Mass, | dicated. Correspondence invited. 

Pratt & Whitney Co., Hartford, Conn. Address, McGILL BUILDING, Washington, D. C. 





Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Landis Bros., Way nesboro, Pa. =M i LL i N GC i[Cikmaa:. a 


Hack Saws. 
Besly & Co., Chas. H.. Chicago, III. Bree Lda ale T Y: 


Teak 1) FRE 


Montgomery & Co., New York. r 

Q. & C. Co.. Chicago, Ill " 

Strelinger & Co., Chas. A , Detroit, Mich. J. E Ri l 4 Yas N D SE EN 
Hammers, Drop. ; 

Long & Allstatter Co., Hamilton, O. “= _ 

Miner & Peck Mfg. Co., New Haven, Conn. me FOR 

Mossberg Mfg Co., Attleboro, Mass. 

Stiles & Fladd Press Co., Watertown, N. Y. 

Pratt & Whitney Co., Hartford, Conn. 


Hammers, Power. Lowest Cash Discounts a nag 
Bradley Co., The, Sy racuse N.Y edon Architectural, Scientitic 
. ; : 
_ Bremer Mac ‘hine Co , G. J., Kalamazoo, Mich. Sein ae ont — “y — 


WARRANTE? 














Catalogue and Discount Sheet 
(Continued on page 29 ) Free. WM. T. COMSTOCK, 23 Warren St , New York, 
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Hangers for Shafting 


Send us your specifications of sizes and quanti- 
ties of Hangers, Pillow Blocks and Post Hangers. 
Our prices will surprise you—less than cost of 
manufacture, 

COOKE & CO., 

165 Washington St., NEW YORK. 

Also Couplings, Shaftings, Wood Pulleys, 
Belting, etc. 





BARGAINS IN SECOND-HAND HAMMERS. 


One 1,350 Ib. Merrill Friction. Drop with B. & S. Auto- 
matic Trip and Patent Lever 

One 1,200 lb. Merrill Friction Drop with B. & 8S. Auto- 
matic Trip and Patent Lever. 

One 850 Ib. Merrill Friction Prop with Regular Trip. 

Three 400 1b Merrill Friction Drops with B. & S. Auto- 
matic Trip and Patent Lever 

One 400 Ib. Merrill Friction a with Regular Trip. 

One 300 Ib. Pratt & Whitney Friction Drop with B. & 8S. 
Automatic Trip and Patent Lever (Trip. 

One 350 Ib. Pratt & Whitney Friction Drop with Reg. 

One 300 Ib. Pratt & Whitney Friction Drop with B. & S. 
Automatic Trip and Patent Lever. 

One 400 Ib. Hope Friction Drop with Re gular Trip. 

Three 400 Poppet Drops with No. 6 Peck Lifters, 16 in. 
between uprights, 18 in. between poppets 

Two 300 Ib. Poppet Drops with No.5 Peck L ifter, 13 in. 
between uprights, 17 in. between voppets. 

One 175 lb. Palmer Power Hammer with 7 3-4 in. Stroke. 

One 100 lb. Hotchkiss Power Hammer with Air Cylinder 
for hammer variations. 


ALSO THE FOLLOWING Al SECOND-HAND MACHINERY. 
5) x W ft. Fifield latest pattern Triple Geared Lathe 
with Taper. 
42x 10ft Fifield Lathe ; heavy pattern. 
36 in, x 16 ft. Prentiss Standard Lathe; nearly new. 
26 in. x 22 ft. Pond Machine Tool Co. Lathe ; has chuck. 
24 in. x 12 ft. Fifield Lathe, Compound Rest; nearly new. 
20 in, x 8 ft. Pratt & Whitney Lathe, Compound Rest; 
in good order. {itor Latne. 

19 in. x 6ft. American Tool and Machine Co. Fox Mon- 
16 in. x 6 ft. Lodge & Barker Square Arbor Fox Lathe. 
Style B Full Universal Bickford Radial Drill. 
No.3 a Plain Radial Drill. 
36 in. New Haven Upright Drill, back gears, power feed. 
25 in. Snyder Back Geared and Power Feed Drill. 
70 in. x 60 in. x 30 ft. Pond Planer, 2 heads. 
6 in, x @ in. x 2% ft. Pond Planer, single head. 
22 in. x 22 in. x 5ft. Ingersoll Hub Miller; as good as new 
No. 5 Brainard Plain Milling Machine. 
D. W. Pond Index Milling Machine. {and Vises. 
Five Lincoln Pattern Milling Machines with Tail Stock 
No. 2 Landis Universal Grinder. 
No. 1 Diamond Universal Grinder. 
No. 1 Brown & Sharpe Surface Grinder. 
No. 2 Garvin Cutter Grinder. 
9 in. Bement Slotter, all feeds. 
12 in. Bement Slotter, all feeds. 
42 in. Bement Car Wheel Borer, power lift. 
62 in. Pond Boring and Turning Mill, 2 beads. 
2 in. Saunders Pipe Machine. 

Also the best and largest assortment of new Tools in 
New York City. Write for Lists. 


PRENTISS TOOL AND SUPPLY CO., 
115 Liberty Street, NEW YORK. 
62 and 64 South Canal St., 
CHICAGO, ILL. 


Special Lot Improved Second- 


Hand Tools. 








VERY LOW PRICES BEFORE REMOVAL. 


Reed Lathes, 10 x 4, 14 x 6, 15 x 7 and 4 x 12 ft. 
Blaisdell Lathes, 14 x 6 ft., 22 x 12 ft. 

Pratt & Whitney Lathes, 16 x 6 ft., 16 x 7 ft. 
Pond Lathes, 2 x 15 ft. 

Waterman Lathes, 32 x 16 ft 

Fifield Lathes, 32 x 26 ft 


Putnam Planer, 48 in. x 16 ft. 
Pond Planer, 32 x 8 ft., 36 x 10 ft. 
Hewes & Phil. Planer, 30 x 8 ft. 
Draper Planer, 26 x 8 ft. 

Pratt & Whitney Planer, 24 x 6 ft. 
Fitchburg Planer, 20 x 4 ft. 


arm. 
arm. 


Warren Universal Radial Drill, 5 ft. 
Improved Plain Radial a 3 ft. 
Hamilton Upright +" 


Blaisdell Upright Drill, ine h. 
Snyder Upright Drill, 22 
Barnes Friction Se RL ‘Drill. 


Friction Shaper. 


Hendey 15 in. 
Prentiss 16 in. Crank Shaper. 
Hendey 24 in. Friction Shaper. 


Warren 12 in. Traveling Head Shaper. 
Fitchburg 4 in. Traveling Head Shaper. 
Pratt & Whitney 14 in. Traveling Head Shaper. 


Cincinnati No. 2 Milling Machine. 

Lincoln Ff -attern Milling Machine. 

Pratt & Whitney No. 2 Milling Mac hine, power feed. 
Upright Boring and Turning Mill, 37 in. 

Hor. Boring, Drilling and Milling Machine, large size. 
Stiles Presses, Nos. ? and 3. 

Peck Drop Hamme rs, 600, 800 Ibs. 

Gould & Eberhardt 36 in. Gear Cutter. 

Boiler Punch, 23 in. Gap. 

Boiler Plate Planer, 6 ft. ‘ Niles.” 

Boiler Bending Rolls, 6, 8, 10 ft. 


ai McCABE, 14 Dey St., New York. 


Bargains in New and Second-Hand Machinery. 


72 inch, 57 inch, 26 inch and 24 inch Planers, and 36 
inch and &% inch Radial Drills. 

48 inch x18 feet Fitchburg Lathe, modern and triple 
gear in the head. 

412inch Pratt & Whitney Cut-off Machine. 

7 inch and 12 inch Bement Steam Hammer. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and 
General Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


MACHINERY 





BEFORE REMOVAL 


At Phoenix Iron 


BARGAINS.... Works, Trenton, N. J. 


10 ft.-16 ft. Vertical ‘Gertng and Turning Mill. 


29 in. x 134 ft. Engine Lathe. 36 in. x 14 ft. Planer. 


.—* vs " 12 in. Shaper Traverse 
87 “ 30 “ “ fead. 
a wf * Gear Cutter, M in. 


Drills. Milling Machine. 


Cranes, Blower. 


19-36 ond Win. 
Portable Drill. 


Send for FULL LIST and Prices. 


GEORGE PLACE MACHINE Co. 
320 BROADWAY, 
NEW YORK. 


SOME GOOD 
SECOND-HAND MACHINERY. 


LATHES. | 
> 
> 





10 in,, Juengst, crank. 
}5in., Hendey, friction. 


Id in, x 6 ft., l5in., Lodge & Davis, crank. 


Idin. x 6 ft., 


Prentice Bros. 
Jones & Lamson. 





: : 15in., Smith & Mills, crank. 
15 in. x 6 ft., Porter Machine 15in,, Chase, crank. 
Works 16in., Gould & Eberhardt. 
16in. x 6 ft., Blaisde!!. . ait ii 
16 in. x 6 ft. , Dexter Machine MISCELLANEOUS, 
Works, bc: . , 2 
| 1-Spindle Garvin Profiler, 
in. x6, Lodge & Davie py ag ely + cee 
n. x38 ft., Fitchburg. lo. 24-8 > kW : 
18in. 10 ft., Blaisdell, i, eageimaaae aaa 
18in, x 10 ft. , Flather & Co, No. 20 Hibbard Power Press. 
18in. x6 ft., Bradford. ; No, 2 Pratt A Whitney Automatic 
2lin. x8 ft., Lodge & Davis. Bolt Cutter. 
22in. x8ft., Blaisdell. | No. 2 Garvin Automatic Gear 
26in. x 16 ft., Jones & Lamson. 4 Cutter 
34 in. x 20 ft., F.S. Perkins ) 21 in. Prentice Drill Press, 
NERS No. 1 Garvin Lincoln Miller, 
. . PLA ERS. No. 3 Garvin Lincoln Miller, 
17 in., W hitcomb, crank. Prentice Bros, Suspension Drill. 
16 in. x 16 in. x 3 ft., Pratt &) No, 1 Pratt & Whitney Screw 
Ww hitney. Machine. 
24in. x 24in, x 5 ft., Gray. No. 13 Brown & Sharpe Screw 
24in. x 24in, x 8 ft., Fitchburg. Machine. 
26 in, x Win. x 6 ft., D.W. Pond. 2 No, 2 Springfield Tool Grinder. 
22in, x 22in. x 5 ft., Pease. > No. 2 Garvin 3-epindle Drill. 
~ pe Slate Automatic Gear Cutter. 
SHAPERS. 3-8 in. Adt. Rotary Riveter. 
6 in., Boynton & Plummer, for ¢ No. 2 Diamond Polishing Lathe. 
har nd, Sin. Armstrong Pipe Machine. 
10in., —-_ & Philips, crank, 26 in. New Haven Drill, 





Write for complete list No, 
chinery in addition to this list, 


THE GARVIN MACHINE CoO., 


Spring and Varick S’s., New York. 
Also 51 No, 7th St., Philadelphia, Pa. 


16, showing a large stock of ma- 





SECOND-HAND MACHINERY. 


LATHES. ; SHAPERS. 


1 123 in. x 4 ft., Ames Eng. Lathe in, Crank. 
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1 16 in, x 6 ft., Dustin Eng. Lathe. g 1 a in. Traveling Head, 
3 lsin. x 6ft., L.& D, Eng.Lathe.§ 1 9 in. William Sellers, trvg. hd. 
119 in. x 6 ft., Fitield Eng. Lathe.g 1 13 in. Bement & Sons, trvg. hd. 
1 vO in, x 11 ~ « _- Eng. 1 12 in, Hewes & Phillips, heavy. 
Lathe with Shafiing tool rest ( 
221 in. x 10ft., Pratt & Whitner.§ | BORING MACHINES. 
v8 in. x 10 ft.. White Evg. Lathe, @ 2? No. 2, Bement & Miles, Hztl. 
7 in. x 10 ft., Dustin Eng. Lathe. } ! No, 2) Pedrick & Aver Cy!. Borer, 
lv7in. x 12ft., Wood & Light. 1 30 in, Stevens Pulley 
12x in. x 12 ft., Wood & Light. SCREW MACHINES. 
1 YN in, x 16 ft., Eng. Lathe 1 No. 2, Pratt & Whitney, plain. 
1 30 in, Lodge & Ship'ey, gear? 1 No. 2, P. & W. W. F, Oil Pump. 
blank and pulley tur. and bor 1 No.3, P. & W.. f. c. hd. bk. ga., 
1 36 in, x 12ft.,Geared Eng. , heavy ' t to turret slide oil pump 
1 a2 in, x 13 ft., B.& D triple Gd.§ 1 ic. Pr. 4& em Wand 
S. C, comp. rest Chucking Machine, oil pump. 
1 40in.x 16 ft.,geared plain tarn’g 
1 48 in. x Is ft.. Gay & Silver EMERY GRINDERS. 
PLANNERS. 1 No. 5, Springtield Water Tool 
1 16 in. x 16 in. x 3 ft., Hand, G rinder. 
2 24 in, x Min. x 4 ft., Pond. N : & F. Tool Grinder, two 
224 in. x 24 in. x 4 ft a4 &l wheels. 
1 r ng “ %in.x 7 ft.. L&M ¢ 1 No, 6, Diamend, surfacing att. 
1 28 in, x Win, x8 ft., 6.48 1 No, 3, Universal Cutter Grinder. 
130 in, x 30 in, x 8 ft. ,S. &8. i 1 No.1, Diamond Univsl,. Grinder 
1 82 in. x 8¥ in. x 10 ft., W. & Lg } Brainard Cutter Grinder, on col. 
1 32 in. x 10 ft.,Open Side. 4 1P. & W. Forming Tool Grinder. 
| 36 in.x 36 in.x 10 ft.,New Haven. H POWER PRESSES. 
1 paw x 36in. x 18 ft., William 1 No. 95, Bliss Double Pitman, 
ers. : A “ 
138 in, x 38 in, x 10 ft,, Aldrich. con Oe eo 
348 in. x in. x 6 ft., Pond, 
with two heads, new pattern, f MISCELLANEOUS. 
DRILL PRESSES. 1 2-spindle Profiler; Edging Mach, 
6 Sensitive Bench Drills. 4 l4in. H. & R, Cutting off Mach 
4 Suspension Drills, Pond. 10 Bench sen, Various sizes, 
1 10 in. two-spindle Sensitive Drill 1 48 in, Gear Cutter ’ 
1 2v in. back-geared Drill. l » 1, Warner & Swasey Verti 
1 34 in. back-geared Drill. cal Miller. E 
1 36 in. Gap Drill, power feed é 1c. &¢ Elect Motor, 50 K, 
3-spindle Pratt & Whitney, adj. NV. Generator 
2 S-spindle Sensitive, adjble § 1 Circular Saw, bench. 
| Quint Turret with tapping at & Fotges, Anvils, Chucks, Drills 
tachment, six-spindle { Shafting. Pulleys, Reamers and 
1 4 ft. arm Radial, Hilles & Jones. Small Tools, 


Send for circular list. Prices on applicatior Alsu large stock of 


‘EASTERN BRANCH, NILES TOOL WORKS CO. 


new 


BUYERS’ FINDING LIST—Continued. 
Hoists. 


Maris Bros., Philadelphia, Pa. 


Sellers & Co., Inc., Wm , Philadelphia, Pa. 
Hydraulic Machinery. 

The Watson-Stillman Co., New York 
Indicators. 

Ashcroft Mfg. Co., New York, 
Injectors. 

American Injector Co., Detroit, Mich, 

Penberthy Injector Co., Detroit, Mich 

Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Keyway Cutter. 
Baker Bros., Toledo, O, 
Mitts & Merriil, Saginaw, Mich 

Lathes (see also Turret Lathes). 
Barnes Co., W. F. & John, Rockford, IIL. 
Blaisdell & Co, P., Worcester, Mass. 
Bradford Mill Co., The, Cincinnati, O 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard Msg “3 hine Tool Co, Bridgeport, Conn. 
Davis, W , Rochester, N. Y. 
Davis & E bat Machine Tool Co,, The, Cincin- 

nau, O, 
Dietz, Schumacher & Boye, Cincinnati, O 
Fifield Tool Co.. Lowell, Mass 
Fish Machine Works, H. C., Worcester, Mass. 
Fitchburg Machine Works, F itchburg, Mass. 
Flather & Co.. Nashua, N. H. 
Gould & Eberhardt, Newark, N. J 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 
Lodge & Shipley Machine Tool Co., Cincin- 
nati, O. 

McCabe, 3 eg New York. 
McFadden Co.. P hiladelphia, Pa. 
New Haven Mfg. Co. . New Haven, Conn. 
Niles Tool Works Co., Hamilton, O 
Niles Tool Works Co.. New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co. a incinnati, O~. 
Sebastian-May Co. Sidney, oO 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 
Seneca Falls’ Mfg. Co., Seneca Falls, N. Y. 
Stark, John, Boston, Mass. 

Machinists’ Tools and Supplies. 
Machinists’ Supply Co., Chicago. 
Montgomery & Co., New York, 


Sawyer Tool Co., Athol, Mass 
Standard Tool Co., Athol, Mass. 
Starrett Co., The L. S., Athol, Mass. 


Milling Attachment. 
Adams Co., The, Dubuque, 
Milling Cutters. 
Brown & She ze Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Erlandsen, J.. New 
Garvin Machine Co.. New York. 
Ingersoll Milling Machine Co., Rockford, 
Reinecker, J. E., Chemnitz-Gablenz, 
many. 
Starrett, L. S., Athol, 
Milling Machines. 
Bliss Co., E. W., Brooklyn, N. Y. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Forbes & Co., W. D., Hoboken, N., J. 
Garvin Machine Co., New York. ~ 
Ingersoll Milling Machine Co., Rockford, II, 
Kempsmith Machine Tool Co., Milwaukee, 
Wis 
Leland & Faulconer Mfg, Co., 
McCabe, J. J.. New York. 
Niles Tool Works Co. , Hamilton, 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, “M ass. 
Sellers & Co., Inc., Wm., P hilade Iphia, Pa. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury. Conn, 
Motors, Electric. 
Dallett & Co., Thos. H.. Philadelphia, Pa. 
General Electrit Co., New York 
Roth Bros. & Cuo., ¢ ‘hicago. lil. 


Needle Wire. 


Iowa. 


York. 


Ill. 
Ger- 


Mass. 


Detroit, Mich, 


QO. 


Abbott, Wheelock & Co., Boston, Mass. 
Packing. 

Jenkins Bros... New York 

Johns Mfg. Co., H. W., New York 
Paints, Fire-proof. 

Johns Mfg. Co., H. W., New York 


Patent Attorneys. 


Bates, H. H.. Washington, D. C, 

Dyet & Driscoll, New York 

Wedderburn & Co., John, Washington, D. C. 
Pattern Letters. 

Montgomery & Co, New York 

Wells, Heber, New York 
Perforated Metals. 

Harrington & King Perforated Metal Co.,The, 

Chicago. lll. 


Phosphor Bronze. 
Phosphor Bronze Smelting Co., 
delphia, Pa. 


Ltd., Phila- 








Warerooms. 


Successor to E. P. Bullard’s N. Y. Machy. 
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BUYERS’ FINDING LiIST—Continued. 


Pipe, Bent. 

National Pipe Bending Co., New Haven, Conn. 

Pipe and Boiler Coverings, 

Johns Mfg. Co., H. W., New York. 

Pipe Cutting and Threading Machines. 
Armstrong Mfg. Co., The, Bridgeport Conn. 
Bignall & Keeler Mfg. Co., Edwardsville, Ill. 
Curtis & Curtis, Bridgeport, Conn. 

Detrick & Harvey Machine Co., Baltimore, 


National Machinery Co., Tiffin, O. 
Saunders’ Sons, D., Yonkers, N. Y. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 


Planers. 
Betts Machine Co., Wilmington, Del. 
Davis, W. P., Rochester, N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Detrick & Harvey Machine Co., Baltimore. 
Md 


Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co., G. A:, Cincinnati, O. 
McCabe, J. J., New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co’, Hamilton. 0. 
Niles Tool Works Co , New York 
Ohio Machine Tool Co., The, Kenton, O. 
Pratt & Whitney Co. Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Sellers & Co., Inc . Wm., Philadelphia, Pa. 
VM hitcomb Mfg. Co., Worcester, Mass. 
Wilson, W. A., Rochester, N. Y. 
Polishing Wheels. 
Builders Iron Foundry, Providence, R. I. 
Presses, Dies, Etc. 
Adt & Son, John, New Haven, Conn. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co, G. J., Kalamazoo, Mich. 
Ferracute Machine Co.. Bridgeton, N. J. 
Mossberg Mfg. Co., Attleboro, Mass. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Toledo Machine & Tool Co., The, Toledo, O. 
Pumping Machinery. 
Deane Steam Pump Co., Holyoke. Mass. 
Guild & Garrison, Brooklyn, N. Y. 
Mason Regulator Co., Boston, Mass. 
Wetherill Machine Co., James P., Chester, Pa. 
Panches and Shears. 
Bliss Co , E. W.. Brooklyn, N. Y. 
Bremer Machine Co., G. J., Kalamazoo, Mich. 
Buffalo Forge Co., Buffalo, N. Y. 
Long & Allstatter Co.,, Hamilton, O. 
Mossberg Mfg. Co., Attleboro, Mass. 
Waterbury-Farrel Foundry & Machine Co., 
Waterbury, Conn. 
W & S. Hydraulic Machinery Works, New 
York. 
Ratchet Drills. 
Bignall & Keeler Mfg. Co., Edwardsville, Il. 
Raw Hide. 
New Process Raw Hide Co., Syracuse, N. Y. 
Reamers. 
Cleveland Twist Drill Co., Cleveland, O. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitne 
Taylor - Rice 
City, N. J. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Riveting Machine, 
Adt & Son, John, New Haven, Conn. 
Rock Drills. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co, New York. 
Rolling Mills. 
Mossberg Mfg. Co., Attleboro, Mass. 
Rules, Graduated Steel. 
Coffin & Leighton, Syracuse, N. Y. 
Darling. Brown & Sharpe, Providence, R. I 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 
Starrett Co., L. S., Athol, Mass. 
Wyke & Co., J.. East Boston, Mass. 
Rust Preventing Compound. 
Goetze, O., New York. 
Says. 
Q. & C. Co., Chicago, Il. 
Sawing Machines, Metal. 
Q. & C. Co., Chicago, Il. 
Schools. 
International Correspondence Schools, Scran- 
ton, Pa. 
Worcester Polytechnic Institute, Worcester, 
Mass. 
Screw Machines (see Turret Lathes). 
Screws, Machine. 
Cleveland Machine Screw Co., Cleveland, O. 
Flather & Co., Nashua, N. H 
McFadden Co., Philadelphia, Pa. 
Worcester Machine Screw Co., Worcester. 
Mass. 
Screw Plates. 
Machinists’ supply Co., Chicago, I11. 
Reece, Edw. J., Greenfield, Mass. 
Wells Bros., Greenfield, Mass. 
Wiley & Russell Mfg. Co.. Greenfield, Mass. 


Co., Hartford, Conn. 
tngineering Co., Gloucester 


(Continued on page 31.\ 








English Agency: 


AMERICAN GAS FURNACE CO., 
Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSERE BLOWERS 
For tue economical generation and systematic application of HEAT 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury. London. &. C., England. 





Starer=., 
Lathes crc rec 


9 and 12 inch Swing. 
New Designs. Novel Features 
Send for Catalo.ue B. 
SENECA FALLS MFG.COMPAN}S 
687 Water St., Seneca Falls, N. Y. 
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OR ROTARY SHEARS 


Or SLITTER 


Cut Plates one-quarter inch thick or less from one 
inch to thirty inches from edge—any length. 





IT WILL ALSO CUT SHEET METAL IN CURVES OR CIRCLES. 


A Low-priced Machine which pays for itself in a few months. 


FURTHER PARTICULARS ON APPLICATION. 


BETHLEHEM FOUNDRY & MACHINE CO. 





SPECIAL PRESSES AND DIES 


FOR ALL KINDS OF BICYCLE WORK. 
FERRACUTE MACHINE ‘CO. 


New Catalogue. BRIDGETON, N. J., U. 8. A. 


SOMETHING NEW! 


Adjustable Notch 
“/ Center Gauge. 
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Price, Post-paid, 50c, 





Coffin & Leighton, 
SYRACUSE, N. Y. 











HEBER WELLS, 
Pattern Letters. 


SOUTH BETHLEHEM, PA. 
For Iron and Brass Castings 
Various Sizes and Styles.... 


3 
EVANS FRICTION CONE CO. 


Hanging and Standing 


CONES. 


Thousands in use transmit- 

ting from 1 to 40 H. P. 

For information address, 
G. F. Evans, Proprietor. 

No.85 Water St., 


Boston, Mass. 


















Weve wD ANT QD 
Oe 8 DUR, <3 machinery. 


’ award at the World’s Fair. 
W. N. DURANT, 235 22d Street, 


Gaaeees—— DURANT’S COUNTING MACHINES 


Will keep an accurate record of the amount of work performed by your automatic 
Corrects and Prevents Mistakes. 


Counters received highest 
2 Send for catalogue, 
Milwaukee, Wis., U.8. A. 





Any Size or Style. Send for Catalog. 
BOSTON CEAR WORKS, 
35 Hartford Street, 
(FRAKK BURGESS, Proprietor.) BUSTON, MASS. 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 











E.W. BLISS CO., owning aiso 


1 Adams St., THE STILES 
BROOKLYN, N. Y. & PARKER 
CHICAGO : PRESS CO. 


96 West Washington St. 





Presses, 
Dies and 
Special 
Machines 
for 
Bicycle, 
Electrical 
and all 
Sheet 
Metal 
Work. 
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Red clearly set J 
fq mail you. 


LELAND & FAULCONER M’F’G CO., 


Detroit, Michigan. 


Dieses 
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Established in 1874. 


CLEVELAND TWIST DRILL CO. 


Cor. Lake & Kirtland Sts.. Cleveland, O. 


99 Reade Street, New York. 
85 Queen Victoria St., London, Eng. 
5 Neue Promenade, Berlin, C., Germany. 





NORTON 


Emery Wheel Co. 


Worcester, Mass. 


EMERY WHEEL 


NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 








NEW BEDFORD, 
MASS. 


MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
Drill Grinding Machines, Milling Cutters and Special Tools to Order. 


Che General Electric Zo. HYotors 


The largest Factories using Electric Power 
employ our Apparatus exclusively. 





For driving Machinery 
of every description. 


Dynaings —_ 


Register your name for forthcoming Book on Electrically-Driven Machinery. 
GENERAL ELECTRIC CO., 44 Broad Street, New York City. 


Save Power., 


substituting HYATT FLEXIBLE ROLLERS 
in STEEL BOXES for Babbitted Bearings. 


HYATT ROLLER BEARING CO., 
General Office, 450 Market St., NEWARK, N. J. 


NEW YORK OFFICE: 133 Liberty Street. 


POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 

















BUYERS’ FINDING LiST—Continued. 
screws. 


Cleveland Machine Screw Co., Cleveland, O. 
be: eed Machine Screw to., Worcester 
ass. 


Separators, Steam. 
Keystone Engine and Machine Works, Phila- 
deiphia, Pa. 
shafting, Hangers, Etc. 
AE benaey P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Shapers. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Fitchburg Machine Works, Fitchburg, Mass. 
Flather & Co., Nashua, N. H. 
Garvio Machine Co., New York. 
Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 
Ohio Machine Tool Co., The, Kenton, O 
Pratt & Whitney Co, Hartford, Conn, 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Shears, Rotary. 
Bethlehem Fdy. & Machine Co 
lehem, Pa. 
Slotters. 
Betts Machine Co., Wilmington, Del, 
Niles Tool Works Co., Hamilton, O 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Soldering Fluid. 
Elliott Chemical Works, Newton, Mass. 
Special Machinery. 


Bremer Machine Co., G. J., Kalamazoo, Mich 
Toledo Machine & Tool Co., The, Toledo, O 
Stamps, Steel 
Sackmann, F. A., Cleveland, O. 
Steel. 
Abbott, Wheelock & Co., Boston, Mass, 
Crescent Steel Co., Pittsburgh, Pa. 
Johnson Co., The, Johnstown, Pa. 
Jones & Co, B. M., Boston, Mass. 
McFadden Co., Philadelphia, Pa 
Caps and Dies. 
McFadden Co., Philadelphia, Pa. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Threading Machines. 
Webster & Perks Machine 


, South Beth- 


Tool Co., Spring- 


Co., Holyoke, 


field, O. 
Tool Holders. 
Tramways, Overhead. 
Coburn Trolley Track Mfg. 
Tabing, Flexible. 
Almond, T. R., Brooklyn, N. Y. 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cleveland Machine Screw Co., Cleveland, O 
Davis & Egan Machine Tool Co., The, Cincin- 
Garvin Machine Co., New York. 
Gisholt Machine Co., Madison, Wis 
— & Lamson Machine Co., Springfield, Vt. 
wdge & Shipley Machine Tool Co., Cincin- 
nati, O. . 
McCabe, J. J.,. New York. 
Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Valves. 
Jenkins Bros., New York. 
Backus Water Motor Co., Newark, N. J 
Buffalo Forge Co., Buffalo, N. Y. q 
Vises. 
Bignall & Keeler Mfg. Co., Edwardsville, II! 
McCabe, J. J.. New York 
McFadden Co., Philadelphia, Pa. 
Place Machine Co, George, New York, 
Strelinger & Co, Chas. A , Detroit, Mich. 
Water Motors. 
Backus Water Motor Co., Newark, N. J. 
Adt & Son, John, New Haven, Conn 
Goodyear, 5. W., Waterbury, Conn 
Waterbury, Conn. 
Waterbury Machine Co., Waterbury, Conn. 
Barnes Co., W. F. & Jchn, Rockford, IIL 
A. Fay & Egan Co., Cincinnati, O 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Wrenches. 








Gould & Eberhardt, Newark, N. J. 
Mass. 
‘Turret Lathes (Screw Machines). 
Bullard Machine Tool Co., Bridgeport, Conn. 
nati, O 
Hill, Clarke & Co., Boston, Mass. 
Niles Tool Works Co., Hamilton, O. 
Warner & Swasey, Cleveland, O. 
Ventilating Fans. 
Sturtevant & Co., B. F., Boston, Mass, 
Hill. Clarke & Co., Boston, Mass. 
Niles Too] Works Co, New York. 
Wyman & Gordon, Worcester, Mass, 
Wire Machinery. 
Waterbufy-Farrel Foundry & Machine Co., 
Woodworking Machinery. 
Pryibil, P., New York. 
Machinists’ Supply Co., Chicago, II] 
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The Elliott Drill Press 


FOR ANY LICHT WORK. 


LARGE RANGE OF WORK—-LOW PRICE, 





THE ELLIOTT DRILL. 





Now Manufactured by 


A. J. WILKINSON & CO., 
180 to 188 WASHINGTON ST., BOSTON, MASS. 
SEND FOR- CATALOGUE. 


WILSON 





6D IRON 
‘PL ANERS. 


“y W.A.WILSON 
RIVER ST ROCHESTER,N.Y 


0) 


STANDARD Siz K 
~ 





KEPT IN STOCK. 


Maschinen-Ingenieur gesucht, 


Eine grosse Werkzeugmaschinenfabrik 
ersten Ranges, deren Arbeitsfeld fast den 
gesammten Werkzeugmaschinenbau, von 
schwersten Stah/hitten- bis kleinsten Sfe- 
ctal- und Prdacistons-Maschinen umfasst, 
sucht als Stellvertreter des technischen 
Direktors einen tiichtigen, mit den mo- 
dernen Fabrikseinrichtungen und Arbeits- 
methoden vertrauten /ngenzeur. Bewer- 
ber sollen eine deutschsprachige technische 
Hochschule absolvirt haben, mindestens 
1ojihrige Praxis in grésseren Betrieben 
nachweisen kénnen, riistig und exer.gisch, 
in constructiven und descriptiven Ar- 
beiten Ardczs, rasch und formgewandt, im 
Berechnen erfahren sein. Offerte mit aus- 
fiihrlichen Angaben iiber Studiengang, 
Reisen, bisherige Thitigkeit, Gehaltsan- 
spriiche etc. werden erbeten unter Chiffre : 
**P. 6648’’ an Rudolf Mosse, Wien. 


Discretion gewahrt. 


$6,500 am 8 Light 16€ P.140 Yolt Dynamo. 


This Little Wonder is 
high d 








a e machine fully 
queren eed. Do your own 
ighting. Just the thing to 
ight your Shop. Only one 
horse power required to run 
it. Sold at above low price 
to introduce our larger ma- 
chines. 

OF sEND POR CIRCULAR NO. 62, 


ROTH BROS. & CO. 
80 to 84 Market Street, 


FOR SALE 


The entire outfit of a Machine Shop 
and Foundry, with the unexpired 
lease of premises. 

The plant is located in a prominent 
railroad center in the State of New 
York, and is now doing a good paying 
business in general jobbing and special- 
ties, employing from 35 to 40 men. 

Reasons for selling, ill health of 
proprietor. 




















‘ Address, ‘* Mechanical Engineer,”’ 
care American Machinist. 


T. SHRIVER & CO. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





of any size, moulded on machine 
—no pattern needed. 


of any diameter, face ani pitch, made on Gear 
Moulding Machine—no pattern needed. 


GEARS 


How to Save Money in 
Blacksmith Shops, * #* 

By ORVILLE H. REYNOLDS, 
LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, 
Price 25 cents. 256 Broadway, New York. 





ot 
a 





The LONG & ALLSTATTER CO., 


HAMILTON, OHIO, 
MULTIPLE PUNCHES-AND GATE SHEARS 


FOR ALL KINDS OF 


—— 
MULTIPLE 
PUNCH, 





— = — 


BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS, CAR 
AND WAGON W’KS, PLOW SHOPS, ETC. 





ext Hydraulic 
Machinery 


Packings, 
Accumulators. 


Company, 


204 to 210 East 43d St., 
New York, 


Hand Punch. 


Presses, Pumps, 
Punches, Jacks, 
Valves, Fittings, 


The Watson- Stillman ~( 7, 









Send for s 
sages le ese on 
; over 
50 
Railroads. 
v 





DO YOU HAVE 


« HOT BOXES? 


TRY OUR “HERCULES” metal; no secrets 
about it, we will tell you the exact ingredi- 
ents. We can make it cheaper than you 
can.—You pay for the metal only; not the 
name. 


PASSAIC SMELTING & REFINING CO., 
PASSAIC, N. J. 





Vreeland’s Transfer Jack. 
per gallon will cover 

ne ent the expense of i 
a perfect substitute for 
“cutting oil” now being used by leading ma- 
chinists: PEERLESS DRILLING COMPOUND 


is shipped on trial to responsible parties without 
expense. Ask for “yard of unsolicited testi- 
monials.” 


THE PEERLESS DRILLING COMPOUND CO., 
850-52 Genesee St., UTICA, N. Y. 





We (Want More 


Machinery to build; any kind, terms 
interesting. Write wt wt 
The J. P. Wetherill Machine Co., 
Chester, Pa. & wt & 








AUTOMATIC BAND SAW FILER. 


For saws from one-eighth inch to two inches wide, For teeth as 
fine as one-eighth inch from point to point, to as coarse as one inch 
from point to point. 125 TEETH PER MINUTE, Common files. 


Will file unevenly space’ saws, Leaves no burr. Its work is more 
uniform than hand filing. Keep your saws sharp! Do more work! 
Save sandpapering! Save saws! Look at your saws! How many 


points per saw? Hand work is TFDIOUS, UNPLEASANT, DIFFI- 
CULT, DISPENSE WITH IT, Get this machine and let your boy 
runit, Send for circular. 





P. PRYIBIL, 512-524 W, 41st St,, N.Y. 


WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 


& 


Catalogue on Application. 


THE ECAN CoO., 


239-259 W. Front St., Cincinnati, Ohio. 











